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bulloon  ozonuiiondi.;  dutu  for  olutlons  in  .Dijmii,  Worth  Amei'ica,  and  western 
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AtmoapherLc  RuiiipliHf.'  Pro';raiii  (GASP)  coaduotod  by  the  National  Aeronautics  and 
Sjiace  Aebninistrution.  'ftio  rolationsli l.p  of  o-sone  aiuouiil;  with  stratospheric 
transport  mechanisiiis  ia  dlncussed,  leading  to  the  i.detitif ioation  of  several 
iiietooroJa^lcal  parainetera  which  cun  be  used,  to  ctuni  itntivoly  forecast  ozone  on  a 
daily  basis.  Also  presented  is  a preliminary  ro/'rossion  of  ozone  with 
!) tratospheric  t.eiupernture,  deve.loix.Mt  I'rom  OAGP  data. 
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ABSTRACT 

At  jet  cruising  altitudes  high  ozone  amounts  sometimes  occur  in  the  cabin.  The 
purpose  of  this  report  is  to  present,  for  airline  operational  personnel,  the 
best  current  estimate  of  the  average  ambient  (outside)  ozone  and  its  variability 
with  time  and  space.  These  summaries  are  based  bn  two  types  of  observations! 
bdlloon  bzonesonde  data  for  stations  in  Japan,  North  America,  and  westerh 
Europe;  and  "GASP"  data  from  commercial  airliners  obtained  under  the  Global 
Atmospheric  Sampling  Frbgram  (GASP)  conductS|d  by  the  National  Aeronautics  and 
Space  Administration.  The  relationship  of  ozone  amount  with'  stratospheric  trans- 
port mechanisms  is  dlsousoed,  leading  tq  the  identification  of  several  meteoro- 
logical parameters  which  can  be  used  to  ^ijualitatively  forecast  ozone  on  a daily 
basis.  Also  presented  is  a preliminary  regression  of  ozone  with  stratospheric 
temperature,  developed  from  GASP  data. 
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THE  PROBLEM.  In  order  to  conserve  fuel,  jet  aircraft  are  presently  using 
higher  flight  levels  than  a few  years  ago.  At  these  higher  levels  in  the 
stratosphere  there  is  generally  more  ozone,  and  it  has  been  found  that  uncom- 
fortably high  levels  of  ozone  sometimes  occur  in  the  cabin.  The  purpose  of 
this  report  is  to  acquaint  airline  operational  personnel  with  ozone  variability 
in  space  and  time,  and  to  suggest  general  guidelines  for  recognizing  and  avoid- 
ing areas  of  potentially  high  ozone  amounts.  As  an  example  of  an  effort  to 
quantify  the  estimates,  a simple  regression  formula  is  also  presented  in 
Appendix  C,  in  terms  of  temperature  only.  While  temperature'  cannot  be  the  lOle 
predictor,  this  formula  is  shown  to  be  useful  as  a "qualitati-a"  flight  planning 
aid.  It  is  emphasized  that  both  the  guidelines  and  the  regression  should  U'  con- 
sidered ns  preliminary  measures,  disseminated  rapidly  to  make  them  Immediately 
available  for  operations  personnel  to  use  during  the  January  - May  1978  wintei - 
spring  seasons,  It  should  be  noted  that  as  of  this  writing,  December  1977,  no 
firm  raaximum  allowable  cabin  ozone  dosage  guidelines  have  been  set.  Further 
complicating  the  problem  is  lack  of  precise  knowledge  of  the  percentage  reduc- 
tion of  ozone  as  it  travels  through  the  aircraft  pressurization  system  and  of 
the  variation  of  the  ozone  amount  within  the  cabin  itself  [2], 
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II.  OZONE  STATISTICS. 


A.  Introduction.  The  troposphere  is  the  lowest  layer  of  the  atmosphere 
and  is  one  in  which  the  temperature  generally  decreases  with  increasing  altitude. 
The  stratosphere  is  the  next  higher  layer  and  is  one  in  which  the  temperature 
Increases  with  increasing  altitude  up  to  about  150,000  feet.  The  minimum 
temperature  region  between  the  two  layers  is  called  the  tropopause  which  may 

be  a sharp,  easily  defined  surface,  or  an  indistinct  transition  layer.  The 
average  tropopause  height  ranges  from  about  55,000  feet  in  the  tropics  to 
25,000  in  polar  regions  and  has  a mid-latitude  average,  in  the  standard  atmo- 
sphere, near  35,000  feet. 

Ozone  is  primarily  formed  photochemically  in  the  tropical  middle  and  upper 
stratosphere,  above  about  80,000  feet.  The  actual  distribution  of  ozone  is  controlled 
largely  by  the  wind,  which  systematically  transports  it  downward  and  poleward 
from  the  source  region  in  the  tropical  stratosphere.  The  annual  mean  total 
ozone^'f  is  distributed  over  the  Northern  Hemisphere  as  shown  in  Figure  1.  It  is 
readily  seen  that  more  total  ozone  exists  over  middle  and  high  latitudes  than 
over  the  tropica.  It  is  known  that  the  amount  of  ozone  in  the  low  stratosphere 
is  closely  related  to  the  total  amount;  therefore,  longitudinal  variation, 
clearly  seen  in  the  total  amount,  is  also  present  in  the  ozone  in  tne  low 
stratosphere,  The  low  stratosphere  of  the  middle  and  high  latitudes  acts  as 
an  ozone  reservoir  because  there  ozone  is  largely  protected  from  dissociation 
by  ultraviolet  radiation. 

B.  Types  of  observations.  Total  ozone  is  observed  from  the  ground, 
usually  by  an  ozone  spectrophotometer.  About  100  stations  in  the  world  now 
make  total  ozone  observations,  and  some  records  go  back  fifty  years.  Satellites 
are  also  now  starting  to  make  total  ozone  measurements. 

However,  observations  of  total  ozone  do  not  directly  yield  information 
about  the  vertical  distribution  of  ozone,  especially  in  the  low  stratosphere 
at  typical  jet  flight  levels.  Data  on  the  vertical  distribution  of  ozone 
from  balloon-borne  ozonesondes  have  been  taken  at  about  40  locations,  although 
only  about  15  stations  are  now  active.  With  few  exceptions,  ozone  soundings 
have  occurred  only  over  North  America,  western  Europe,  Japan,  and  at  a few 


*A11  the  ozone  in  a column  through  the  total  depth  of  the  atmosphere. 


Figure  I.  Distribution  of  the  annual  mean  total  ozone  (reduced  to  sea  level 
pressure  and  temperature)  over  the  Northern  Hemisphere,  from  [9]. 
Units  are  thousandths  of  centimeters  of  ozone. 
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stations  In  the  Southern  Hemisphere.  These  soundings  are  the  basis  for  the 
tables  of  ozone  mixing  ratios  presented  in  Appendix  A.  There  are  many  areas  of 
aeronautical  Interest  for  which  no  ozonesonde  data  exist.  Partially  alleviating 
this  problem  have  been  the  recent  GASP  measurements.  In  GASP,  four  commercial 
747  aircraft  have  been  equipped  to  monitor  the  ambient  (outside)  ozone  on 
various  routes  and  flight  levels.  Values  are  instantaneous  and  measured 
usually  at  five-minute  Intervals.  Twenty-two  months  of  these  data  are 
summarized  in  Appendix  B. 

C.  Ozonesonde  statistics. 

1.  Units.  Throughout  this  report,  ozone  amounts  will  be  expressed  in 
the  volumetric  mixing  ratio,  parts  per  million  by  volume  (ppmv) , which  is  the 
unit  commonly  used  by  regulatory  agencies.  The  benefit  of  using  ppmv  in  the 
present  context  is  that  mixing  ratio  does  not  change  through  pressurization, 
as  would  ozone  expressed  in  a unit  such  as  micrograms  per  cubic  motor.  Ozone 
is  commonly  measured  in  six  different  units  whose  inter-relationships  are  given 
in  Appendix  D. 

2,  Explanation  of  tables.  Appendix  A contains  ozonesonde  statistics 
for  four  regions;  Japan,  western  North  America  (west  of  100°W),  eastern  North 
America  (east  of  100°W) , and  western  Europe.  The  stations  used  for  each  region 
arc  listed  in  Table  1,  and  their  locations  are  mapped  in  Figures  2,  3,  and  4. 

For  each  month  and  region,  statistics  are  given  as  functions  of  height 
and  of  latitude.  For  Japan,  which  has  three  stations,  statistics  by  single 
station  location  serve  this  purpose.  For  Europe,  stations  are  grouped  by 
latitude  centered  at  52,  47,  and  39”n.  For  western  North  America,  statistics 
are  linearly  interpolated  to  every  5 degree  latitude  from  the  four  stations 
available,  Note  that  there  are  no  stations  between  48°N  and  65*^N  over  western 
North  America,  and  that  three  of  the  four  stations  have  only  threi -year  periods  i 

of  record.  Eastern  North  America  has  had  the  most  extensive  network  of  ozone- 

I 

sonde  stations,  although  not  all  stations  had  concurrent  programs.  For  this 
region,  station  statistics  wore  plotted  at  several  standard  pressures  and  then 
analyzed.  Gridpoint  values,  read  at  5°  latitude  intervals  from  the  analyses, 
are  consistent  with  a previous  report  [ 10] , and  GASP  data  essentially  confirm  ' 

these  values.  Note  that  in  the  previous  report, stat Lstics  [lO]  were  presented 
as  functions  of  actual  height,  while  in  the  present  report,  statistics  at 
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table  1 


QaOtlSagUdB  Statlona  h» 


station 

Latitude 

Lonaitude 

Period  of 
Record 

Total  No. 
of  Ascents 

Japan 

Sapporo 

Tateno 

Kagoshima 

43.  ON 

36.  ON 

31. 6N 

141. 3E 

140, IE 

130, 6E 

12/68-12/74 

3/68-12/74 

12/68-12/74 

211 

202 

190 

Waatern  North  AMeHra 

Fairbanks 

Seattle 

Boulder/Ft.  Collins 
Albuquerque 

64. 8N 

47. 4N 

40. 3N 

35, ON 

147. 9W 

122. 3W 

105. IW 

106. 6W 

1/63-12/65 
1/63-12/65 
1/63-  6/67 
1/63-12/65 

107 

148 

703 

208 

pastern  North  Amerla« 

Thule 

Resolute 

Churchill 

Goose  Bay 

Madison 

Bedford 

Sterling 

Wallops  Island 
Tallahassee 

Cape  Kennedy 

Grand  Turk 

Canal  Zone 

76. 5N 

74. 7N 

58. 8N 

53. 3N 

43.  IN 

42. 5N 

39. ON 

37. 8N 

30. 4N 

28. 4N 

21. 5N 

9. ON 

68. 8W 

95.  OW 

94.  IW 

60. 4W 

89. 4W 

71. 3W 

77. 5W 

75. 3W 

84. 3W 

80. 5W 

71. IW 

79. 6W 

1/63-  1/66 
1/66-12/75 
1/63-12/65 
1/63-  5/69 
1/63-12/65 
12/62-  3/71 
8/62-  6/66 
2/67-  4/75 
1/63-12/65 
2/66-  5/69 
12/63-  5/69 
1/63-  5/69 

92 

441 

100 

207 

83 

586 

179 

223 

138 

135 

129 

126 

Western  Europe 

1.  52°N 

Berlin 

Uocle 

2.  47"n 

52. 5N 

50. 8N 

13. 4E 

4.3E 

11/66-  ’/73 
12/65-  8/67 

358 

100 

Paris 

Hohenpeissenberg 

Thalwll 

Payerno 

3.  39°N 

48. 8N 

47. 8N 

47. 3N 

46. 8N 

2.3E 

11.  OE 

B,6E 

6.9E 

1/64-  5/67 
3/65-12/75 
9/66-  7/68 
8/68-  6/72 

62 

515 

243 

483 

Cagliari 

Lisbon 

39. 2N 

38, SN 

9.0E 

9.2W 

7/68-  7/70 
6/73-12/75 

55 

70 
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Figure  2.  North  American  ozoneuonde  (balloon)  stations,  100°V)  divides  "western" 
and  "eastern"  North  America. 


standard  pressures  have  been  linearly  Interpolated  to  the  flight  levels  (FL) 
from  FL190  to  FL590  (in  hundreds  of  feet),  using  the  U.S.  Standard  Atmosphere, 
1962. 

For  each  month,  flight  level,  and  region,  the  tables  include  the  mean,  and 
the  mean  plus  one,  two,  and  three  standard  deviations.  If  one  assumes  a "normal" 
frequency  distribution  of  ozone  mixing  ratio  observations,  i.e,  , a bell- shaped 
curve,  then  the  mean  plus  one,  two,  and  three  standard  deviations  can  be  inter- 
preted as  16%,  2%,  and  0,1%  probability,  respectively,  that  any  random  observa- 
tion will  be  larger  than  that  amount.  Also  given  are  the  maximum  and  minimum 
amounts  observed  to  date  and  the  number  of  soundings  available.  For  western 
North  America,  the  number  of  soundings  is  given  as  zero  for  5S°N  and  60°N  to 
emphasize  the  lack  of  stations  near  these  latitudes. 

D.  Global  Atmospheric  Sampling  Program  aircraft  statistics.  The  GASP 
observations  are  extremely  valuable  for  determining  ozone  statistics  for  air- 
craft operations  because  they  are  made  where  airplanes  fly. 

The  GASP  data  in  Appendix  B have  boon  summarized  by  regions  of  aix  degrees 
latitude  by  SO  degrees  longitude.  Within  each  region  statistics  are  given  by 
season  and  flight  level.  It  must  be  understood  that  in  most  of  these  regions, 
as  well  as  for  the  ozoncsonde  regions  discussed  above,  there  have  not  yet  been 
enough  observations  to  have  good  confidence  in  the  statistics,  but  it  is 
thought  that  the  spatial  variability  depicted  here  has  value  for  flight  planning 
operations. 

The  GASP  statistics  include  the  mean  end  the  mean  plus  one,  two,  and  three 
standard  deviations  (again,  interpreted  as  16%,  2%,  and  0.17.  probabilities  of 
randomly  observing  a value  more  than  the  amount  shown).  Also  given  are  the 
maximum  value  observed,  the  number  of  observations  used,  and  the  average  values 
for  each  latitude  belt. 

E,  Characteristics  of  the  mean  vertical  distribution.  There  is  a small, 
relatively  constant  mixing  ratio  of  ozone  in  the  troposphere.  At  the  tropopause, 
the  mixing  ratio  increases  rapidly  with  height  and  then  becomes  nearly  constant 
above  about  90,000  feet.  The  mean  vertical  distribution  is  known  to  change 
with  month  and  with  longitude  as  well  as  with  latitude.  In  the  winter  and 
spring  months  ozone  has  a larger  mixing  ratio  in  the  extratropical  low  strato- 
sphere than  in  the  summer  and  autumn  months.  Also,  in  Figure  1 it  is  seen  that 


the  mean  total  ozone  has  maxima  over  eastern  Asia,  eastern  North  America,  and 
Europe.  Since  ozone  mixing  ratio  in  the  low  stratosphere  is  well  correlated 
with  total  ozone  amount,  corresponding  areas  of  maxima  exist  in  the  vertical 
distribution  tables  for  eastern  North  America  compared  to  western  North  America. 
Indeed,  this  is  the  reason  that  the  statistics  are  grouped  by  longitude.  It 
should  be  noted  that  the  mean  values  at  common  Jet  aircraft  altitudes  at  and 
above  31,000  feet  and  at  latitudes  north  of  40  degrees  are  0,1  ppmv  or  more. 

F.  General  circulation  of  the  stratosphere  related  to  ozone  transport.  ' 

It  is  convenient  to  consider  the  motions  of  the  stratosphere  as  a mean  flow  . 
with  Duperposed  waves  ("eddies")*  Both  types  of  motions  are  Iraportaint  In  , 
transporting  ozone  northward  and  downward,  but  In  the  low  stratosphere  of  middle 
and  hlgli  latitudes  eddy  motions  appear  to  bo  the  more  Important.  Pressure, 
troughs  In  the  low  stratosphere  are  characterized  by  subsidence  in  regjlons  of 
northward  flow,  which  brings  down  ozone-rich  air  from  higher  levels.  Thus, 
the  passage  of  transient  eddies  leads  to  a large  day-to-day  variability  In  low 
stratospheric  ozone  amount  at  a given  location. 

During  the  winter  half  year  in  middle  and  high  latitudes,  the  stratospheric 
circulation  is  generally  west  to  east  with  superposed  eddies.  In  the  spring  the 
high  latitude  stratosphere  warms  enough  to  reverse  the  equator- to-pole  tempera- 
ture gradient,  reversing  the  circulation  to  easterly  through  the  summer  half 
year  above  about  50  mb  (68,000  feet).  During  the  summer,  strctospherlo  wave 
activity  is  much  reduced,  and  therefore  so  is  the  poleward,  downward  transport 
of  ozone. 

Each  winter  there  occur  Intense  disturbances  known  as  Stratospheric 
Warmings.  Their  maximum  intensity  is  in  the  middle  stratosphere  (above  100,000 
feet)  so  they  do  not  directly  affect  present  aircraft.  These  warmings  are 
characterized  by  strong  temperature  and  wind  gradients  and  rapid  temperature 
changes.  These  conditions  are  especially  conducive  to  poleward  and  downward 
ozone  transport.  At  the  time  of  these  events,'  announced  by  the  National 
Oceanic  and  Atotospheric  Administration  (NOAA)  on  teletype  circuits,  the  ozone 
levels  may  be  higher  than  normal  even  at  aircraft  flight  altitudes  below  the 
location  of  the  strong  horizontal  temperature  and  wind  gradients  at  70,000  feet. 
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A,  Known  correlationa  of  ozone  and  m>jteorc»loKtcHl  parameters.  Various 
correlations  of  meteorological  parameters  with  the  vertical  distribution  of 
ozone  have  been  documented  in  the  literature  on  a station-by-station  baaio. 

As  computation  and  analysis  procedures  va  .-y  with  author,  it  is  difficult  to 
draw  general  conclusions.  In  making  correlations  of  two  parameters,  each  of 
which  may  have  large  variations  on  more  than  one  time  scale,  care  must  be  taken 
not  to  allow  a correlation  on  one  time  scale  from  Interfering  with  that  of 
another.  This  can  be  done  by  removing  from  the  data'  any  known  variations  on 
time  scales  different  from  that  of  current  interest  [5]..  For  example,  tempera- 
ture and  ozone  have  opposite  seasonal  variations  near  50  mb  on  an  annual  scale, 
but  may  have  Identical  variations  on  a day-to-day  scale.  If  dally  temperature 
and  ozone  for  a period  of  years  are  correlated,  a low  correlation  may  be 
expected,  yet  If  the  dally  and  seasonal  variations  were  treated  separately,  each 
scale  of  variability  could  show  high  correlation  between  the  two  variables, 

These  considerations  must  be  applied  to  results  reported  In  the  literature 
where  various  methods  are  used. 

The  following  correlations  are  all  Inter-related,  having  their  origin  in 
the  basic  process  which  transports  ozone  downward,  l.e.,  slnk^g  of  strato- 
spheric air  Into  regions  above  tropospheric  pressure  troughs. 

1.  Ozone  and  stratoanherlc  temperature.  The  correlation  of  ozone  and 
temperature  In  the  stratosphere  is  due  to  the  fact  that  descending,  adlabatl- 
cally-warmed  air  brings  down  ozone  from  levels  where  the  mixing  ratio  of  ozone 
Is  generally  higher,  and  la  the  basis  for  the  experimental  forecast  procedure 
in  Section  IV, 


1 


Ozone  and  temperature  have  been  correlated  at  several  individual  stations. 


From  January  to  April,  correlationa  of  +0.8  have  been  found  at  Berlin  (52.5°N) 


for  the  250  and  200  mb  levels,  without  removal  of  the  seasonal  variation  [8]. 
Significant  correlation  was  also  found  to  exist  at  250  through  100  mb  in  May  to 
September  and  at  200  through  lOO  mb  In  October  through  December  at  Berlin. 

Figure  5,  from  a study  cf  five  years  of  Swiss  data  (47'’n)  [5],  shows  the 
annual  mean  correlation  coefficients  both  with  (a)  and  without  (b)  first  sub- 
tracting the  seasonal  variation.  The  same  general  behavior  of  the  correlation 
coefficients  has  been  found  from  analysis  of  five  years  of  data  at  Cagliari  (39‘’N). 

10 


I' 

k 

t 


I 

I 


1 


2,  Qgone  and  tropopauae  height.  The  sinking  motion  above  upper 
tropospheric  troughs  can  be  thought  to  "force  down"  tbe  tropopauae.  Therefore, 
it  is  in  keeping  with  the  physical  reasoning  developed  above  that  ozone  mixing 
ratio  increases  as  the  tropopause  height  decreases.  Although  no  statistical  , 
correlations  were  found  In  the  literature,  the  existence  of  the  relationship 
for  Individual  synoptic  case  histories  is  well  documented  [4], 

3.  Ozone  and  potential  vorttcitv.  Potentldl  vorticity  Is  a 'niedsilr'e 

of  the' combined  dynamic  and  thermodynomlo  pi^opertles  'of 'atmospheric  flow.  It 
does  not  change  for  an  individual  volume  of  atr  as  that  volume  mdves 'with  the 
wind.  Although  this  quantity  Is  not  n6w  used  on  synoptic 'Veathet  maps.  It 
could  be  easily  computed  from  numerical  forecast  parameters  at  'the'Naticinal 
Meteorological  Center  (NMC).  Potential  vorticity  is  mentioned  hpre  because  it 
is  highly  correlated  with  ozone  mixing  ratio  [3,4]  in  the  lov^er , stratosphere, 
Therefore,  it  could  be  an  important  predictor  of . ozone  in  a future  forecast 
scheme.  Unfortunately,  no  numerical  correlations  with  ozone,. oyer  wide  areas 
have,  yet  been  given  in  the  literature,  , 'il  , . , m. 

4,  Ozone  and  Wind  curvature.  As  was  previously  mentioned!  in  the 
middle  latitude  stratosphere  ozone  is  adveoted  downward  and  northward  into 
the  regions  above  upper  tropospheric  troughs.  Through  synoptic  analysis  of 
total  ozone  and  rawinsonde  observations  over  Europe,  it  has  further  been  shown 
[6]  that  the  gradient  of  ozone  is  largest  across  the  cyclonlcaliy  curved 
portions  of  the  jet  stream.  This  is  in  agreement  with  the  theory  [3]  that  the 
preferred  area  for  the  injection  of  stratospheric  air  downward  into  the  tropo* 
sphere  is  poleward  of  a cyclonlcaliy  curved  Jet. 

5.  Ozone  and  surface  pressure.  Studios  of  ozone  vertical  distri- 
bution over  northern  Europe  [ l]  have  shown  significant  correlation  of  high 
surface  pressure  with  large  amounts  of  ozone  Just  above  the  tropopauae  and 
with  intrusions  into  the  upper  troposphere  of  ozone-rich  stratospheric  air. 
This  relationship  has  also  been  documented  for  several  other  individual  case 
studies.  Increasing  pressure  behind  a cold  front  usually  underlies  an  uppet- 
level  pressure  trough  due  to  the  sloping  of  baroclinlc  tropospheric  features. 
The  upper  tropospheric  trough  is  where  the  stratospheric  air  is  injected  down- 
ward, leading  to  the  correlation  mentioned  earlier. 
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above  correlations  are  Inter-related;  each  Is  tied  to  the  existence  of  a basic 
mechanism  through  which  ozone  is  transported  from  the  tropical  stratosphere 
downward  to  its  ultimate  destruction  at  the  ground.  Figure  6 shows  the  rela- 
tionship of  ozone  to  a wave  near  tropopause  level.  The  sinking  motion  over  the 
eastern  portion  of  the  pressure  trough  leeds  bo  the  significant  positive 
correlations  of  ozone  with  temperature,  with  wind  curvature,  and  with  potential 
vortlclty,  and  the  significant  negatlva  correction  of  ozone  with  tropopause 
height.  The  fact  that  this  transj^ort  region  is  preferentially  located  over 
surface  areas  of  high  and  increasing  pressure  leads  to  the  positive  correlation 
of  ozone  and  surface  pressure. 

It  Is  seen,  therefore,  that  the  northward,  downward  ozone  transport  in 
exttatropical  latitudes  is  carried  out  by  eddy  motion.  These  eddies  tend  to 
be  most  vigorous  in  autumn  through  spring,  but  large  ozone  values  are  not 
usually  found  in  middle  and  high  latitudes  until  early  winter.  This  lag  in 
buildup  la  most  likely  associated  with  a smaller  subtropical  supply  of  ozone 
for  the  eddies  from  the  tropical  mean  meridional  circulation  (Hadley  Call) 
which  only  becomes  sufficiently  developed  then.  As  sumnter  approaches,  the 
Northern  Hemisphere  Hadley  Cell  becomes  much  weaker  again  leading  to  a lack  of 
supply  of  ozone  for  the  extratropical  eddies  (which  are  themselves  weaker)  to 
transport  poleward  and  downward. 

A portion  of  the  eddy  transport  is  accomplished  by  the  standing  waves,  . 
the  locations  and  intensities  of  which  are  basically  controlled  by  the  distri- 
bution of  continents  and  mountain  ranges.  This  standing  wave  transport  loads 
to  the  longitudinal  variation  in  the  vertical  distribution  of  ozone  mixing 
ratios,  similar  to  what  is  seen  graphically  in  Figure  1 for  total  ozone. 


i'- 

']} 

y 

h 


ii' 

I'- 1 

S' 

)■ 


Basically,  then,  the  spatial  and  seasonal  variations  in  both  the  mean 
distribution  and  day-to-day  variability  is  explained  through  circulation 
processes.  Adequate  forecasting  of  the  circulation  prooeaaes  leads  to  tha 
possibility  of  forecasting  ozone  through  tha  known  relationships.  Unfortunately, 
no  systematic  quantitative  correlations  of  ozone  to  the  various  meteorological 
parameters  have  been  made.  Until  this  is  done,  qualitative  ozone  forecasts  will 
have  to  be  made  ft‘om  the  relatlonshipe  described  above.  Success  will  rely  quite 
heavily  on  forec.u'ter  experience  and  Interest,  The  next  section  describes  the 
tools  which  the  forecaster  might  use  In  forecasting  ozone. 
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Figure  6.  Sohemetilo  representation  of  the  area  of  expected  high  osone  mixing 
ratio  related  to  position  of  pressure  ridges  and  troughs  near 
tropopause  level. 
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C.  Recommended  mtge  of  H*tlon>l  Mateoroloalcal  Centar  (NMC)  producta  In 
forecafltlng  oeone.  The  Natlonel  Meteotologloal  Center  trananite  via  facaimlla 
several  analysis  and  forecast  products  which  are  related  to  the  ozone  mixing 
ratio.  In  this  section,  selected  products  and  their  suggested  use  are  described. 
Further  discussion  of  the  products  themselves  is  best  obtained  from  the  Fore- 
caster's Handbook  No.  1:  Facsimile  Products,  published  by  tha  National 
Weather  Service,  Of  course,  forecasters  may  aUamatively  use  locally-produced 
analyses  and  forecasts. 

1.  Tropopause  height.  Injection  of  stratospheric  air  into  the  tropo- 
sphere tends  to  reoult  in  localised  high  osone  concentrations,  but  it  is  highly 
unlikely  that  an  aircraft  flying  in  tha  ttoposphare  would  encounter  uncomfortably 
high  ooncantr.-;,tions  for  more  than  a few  minutes.  Tropopause  height  or  pressure 
is  available  in  both  analyzed  and  forecast  form.  Tha  analysed  tropopause  is  the 
tropopause  as  coded  by  the  radiosonde  field  stations.  The  forecast  tr0p9pau.se, 
however,  hks  been  subject  to  considerable  vartioal  and  horisontal  smoothing  as 
well  as  the  simplified  physics  of  the  forecast  model.  Due  to  shortcomings  in 
the  NMC-forecast  tropopause,  some  airlines  choose  to  use  a locally-produced, 
subjective  tropopause  forecast.  At  a particular  flight  Level  above  tbj  tropo- 
pause,  one  would  forecast  higher  than  average  osone  when  the  tropopause  is  low, 

2.  200  mb  height  and  temperature.  Like  tropopause  height,  the  200  mb 
height  is  negatively  correlated  with  ozone  mixing  ratio  at  levels  Just  above 
the  tropopause.  The  deeper  a 200  mb  low  is  forecast  to  bo,  the  higher  is  the 
expected  ozone  amount.  Also,  a higher  than  average  temperature  in  the  low 
stratosphere  la  Indicative  of  higher  than  average  ozone  mixing  ratio. 

3.  Wind  curvature.  Areas  of  cyclonically  curved  wind  contours  at 
tropopause  height  typically  will  have  more  ozone  than  will  the  poleward  side  of 
antlcyclonically  curved  contours. 

4.  Surface  pressure.  In  mid-latitude  winter  and  spring,  the  highest 
ozone  concentrations  at  and  Juat  above  the  tropopause  are  most  likely  to  lie 
over  regions  of  increasing  surface  pressure,  l.e.,  areas  a few  hundred  miles 
behind  cold  fronts. 


IV.  SUGGESTED  OZONE  FORECASTING  PROCEDURES.  During  the  course  of  this  study, 
the  meteorology  departments  of  several  U.S.  and  foreign  clrlines'^  were  visited 
to  learn  which  type  of  ozone  forecast  might  be  practicable.  Flight  planning 
procedures  and  the  amount  and  type  of  detailed  meteorological  input  vary 
appreciably  among  the  airlines,  so  ozone  forecasting  procedures  will  also  vary 
in  practice.  The  purpose  of  this  section  is  to  suggest  two  procedures  which 
seem  suitable  for  most  airlines,  in  view  of  the  limited  extent  of  the  data  and 
correlation  studies  presently  available. 

A.  Adjusted  climatology.  It  is  suggested  that,  prior  to  each  day's 
flying,  an  ozone  forecaster  Judge  the  potential  for  high  ozone  mixing  ratios  on 
the  routes  to  be  flown.  As  a starting  point,  the  forecaster  could  use  the 
probability  statistics  in  the  appendices.  For  example,  during  February  over 
Green  Bay,  Wisconsin  (45°N,  68°W)  the  ozoneaonda'  statistics  (Appendix  A)  indicate 
a 16%  chance  that  the  mixing  ratio  would  be  0.45  ppmv  or  higher  at  FL370.  The 
GASP  statistics  (Appendix  B)  put  the  FL370  "16%  worst"  value  at  0.27  ppmv. 
Depending  on  guidelines  yet  to  be  set,  this  may  be  an  unacceptable  risk,  and 
alternate  routes  or  lower  flight  levels  may  need  to  be  selected  for  that  day. 

However,  a much  better  guess  than  climatology  is  available  using  the  rela- 
tionships presented  in  Section  IIIC  to  adjust  the  climatology  estimates.  For 
example,  if  a 200  mb  ridge  were  over  Green  Bay  on  a February  day,  one  might 
expect  a smaller  than  16%  chance  of  observing  a value  as  high  as  0.45  ppmv  at 
FL370.  If,  however,  there  existed  signs  of  high  ozone  mixing  ratio  (e.g.,  low 
tropopttuso,  high  temperature)  the  probability  of  encountering  0.45  ppmv  or  more 
is  correspondingly  increased. 

B.  Statistical  regression.  An  example  of  what  could  be  an  alternative, 
objective  method  for  refining  the  climatological  forecast  of  ozono  is  to  utilize 
a regression  equation  developed  from  the  GASP  data  using  temperature  as  the  sole 
predictor. 

Regression  equations  for  stratospheric  ozone  as  a function  of  temperature 
are  given  for  each  season  in  Appendix  C.  The  physical  reasons  for  this  rela- 

’’'American,  Continental,  Delta,  Eastern,  Northwest,  Par  American,  Trans-World, 
United,  and  Western  Airlines,  Also  visited  were  the  foreign  carriers  Scandina- 
vian, Lufthansa  and  Air  France.  Interviewed  by  telephone  were  Braniff,  National, 
and  Japan  Airlines,  and  the  private  aviation  forecasting  firm  DoNardo  and 
McFarland. 


tlonshlp  were  dlacuesed  In  Section  111.  Although  ot.ier  varlablee  are  also 
related  with  ozone,  only  forecast  temperature  has  been  used  here  because  it  Is 
a well-defined  quantity  (as  opposed  to  tropopause  heli^ht,  for  example)  and 
because  forecast  temperature  is  routinely  available  to  airline  personnel  (as 
opposed  to  potential  vorticlty,  for  example). 

The  regression  aquations  apply  only  to  stratosphario  flight.  They  are 
based  on  QASP  measurments  made  in  the  stratosphere;  measurements  made  In  the 
troposphere  were  not  used  in  making  these  tables,  Also,  the  regression  equa- 
tions must  be  regarded  as  examples  of  wha.t  could  be  done  if  better  data  were 
available.  Also,  they  have  not  been  verified  by  Independent  data. 

To  use  Tables  C-1  to  C-4  to  predict  the  ozone  amount  at  a given  place 
along  the  flight  path,  use  the  forecast  temperature  at  that  place  along  with 
the  mean  temperature  and  ozone  values  for  that  flight  level  aud  latitude  in 
the  regression  equation  given  at  the  top  of  the  table.  For  example,  suppose 
that  in  February  an  aircraft  was  expeotrd  to  fly  in  the  stratosphere  at  FL370 
at  45°N,  where  the  temperature  was  forecast  to  be  -65°C,  The  mean  temperature 
and  ozone  are  -56°C  and  0,24  ppmv,  respectively  (Table  C-1).  Thus,  the  fore- 
cast ozone  would  be  OZ  - 0.0143  x(-6S  - (-56))  + 0.24  which  gives  OZ  0.11  ppmv. 
This  forecast  is  for  considerably  less  ozone  than  the  climatological  "167. 
worst"  values  discussed  in  Section  IVA,  Recall  that  these  regression  equations 
are  for  the  stratosphere  only. 

Table  2 ehows  the  frequency  distribution  of  forecast  errors  for  each  of 
five  different  regression  schemes,  all  based  on  stratospheric  QASP  data.  In 
the  first  scheme,  97(LAT,KT),  the  mean  ozone  values  as  given  in  Tables  C~1  to 
C-4  were  taken  as  the  forecast.  In  the  second  scheme,  (A+BT),  a regression 
relation  between  all  stratospheric  ozone  and  temperature  data,  regardless  of 
altitude  or  latitude,  was  used.  The  third  scheme  io  that  used  in  Tables  C-1 
to  C-4.  In  the  fourth  and  fifth  schemes,  regression  relations  ware  used  Just 
as  in  scheme  two,  but  with  distance  from  the  NMC  tropopause  (DTROP)  and  geo- 
strophio  potential  vortioity  (PV)  used  as  independent  variables. 

From  the  percent  of  cases  where  the  absolute  value  of  the  error  is  over 
0.2  ppmv  in  Table  2,  It  appears  that  regression  with  a dynamic  variable  almost 
always  produces  a better  forecast  of  the  ozone  amount  than  Just  using  the  mean 
value  for  a given  latitude  and  height.  However,  combining  the  means  with  a 
regression  relation,  as  done  in  the  thitd  scheme,  in  general  produces  the  best 


TARTj:  2.  Ccai^arisoii  of  statlstioal  forecasting  schemes,  as  described  in  the  tact.  Ihe  numbers  given 
are  the  percent  of  observations  for  vhich  each  scheme  had  the  indicated  forecast  error 
(l.e.  , observed  value  minns  forecast  value). 


forecast  of  all.  Comparison  of  the  percent  of  cases  with  large  errors  for 
schemes  two,  four,  and  five,  which  do  not  use  means,  shows  that  temperature  is 
the  best  predictor  in  spring,  distance  from  the  tropopause  in  summer  and  autumn, 
and  potential  vortlci.ty  in  winter.  Clearly,  a forecast  scheme  which  Incorporated 
the  means  of  ozone  as  a function  of  latitude  and  height  along  with  multiple 
regression  relations  of  temperature,  tropopause  height,  and  potential  vortlolty 
would  be  even  better  than  scheme  three. 

Of  course,  no  reasonable  statistical  forecast  scheme  can  be  expected  to 
perfectly  predict  spot  ozone  measurements  such  as  the  GASP  data.  Ozone  Is 
much  more  variable  In  space  and  time  than  available  measurements  of  other 
meteorological  variables  as  Illustrated  by  the  selected  examples  of  actual 
GASP  data  in  Table  3.  Pochots  of  ozone  such  as  these  are  not  predictable 
from  conventional  data,  but  that  may  not  be  Important  if  one  needs  to  forecast 
only  the  average  ozone  amount  for  periods  on  the  order  of  an  hour.  Thus,  in 
developing  a forecast  scheme,  ozone  data  should  be  averaged  along  fhe  flight 
path  for  a time  equal  to  that  which  may  be  used  in  future  FAA  regulations  for 
establishing  ozone  concentration  limits . 

In  summary,  the  optimum  ozone  prediction  schema  should  include  the  means 
ul  ozone,  more  than  one  dynamic  variable,  and  should  yield  expected  average 
ozone  amounts  along  a flight  path.  Until  such  a scheme  Is  developed,  the 
simple  regression  equations  in  Tables  C>1  to  C>4  are  recommended,  as  they 
appear  to  have  much  more  success  than  climatology  alone  has,  although  cllma- 
tology  may  easily  show  whore  and  when  conditions  are  clearly  below  limits. 


iABI£  3.  Exanq.le3  of  large  ozone  changes  with  no  apparent  relation  to  other  variables. 
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1.5 

1.9 

2.4 

2.8 

3.7 

550 

1.2 

1.6 

2.0 

2.4 

3.0 

530 

.9 

1.3 

1.6 

9.0 

2.3 

510 

.8 

1.2 

1.5 

1.8 

2.3 

490 

.7 

1.0 

1.4 

1.'7 

2.2 

470 

.65 

.9 

1.2 

1.5 

2.2 

450 

.50 

.8 

1.0 

1.3 

2.1 

430 

.45 

.65 

.9 

1.1 

1.7 

410 

,35 

.55 

.7 

.9 

1.3 

390 

,25 

.40 

.55 

.1 

.8 

370 

.90 

.30 

.45 

.60 

.60 

350 

.16 

.25 

.35 

.50 

.55 

330 

.19 

.20 

.30 

.35 

.40 

310 

.08 

.14 

.18 

.25 

.30 

290 

.05 

.09 

.12 

.16 

.20 

970 

.05 

.08 

.10 

.14 

.16 

250 

.04 

.06 

.08 

.09 

.10 

230 

.04 

,05 

,06 

.07 

.06 

910 

.04 

.05 

• Of) 

.07 

.06 

190 

.04 

.04 

• 0¥i 

.06 

,06 

MIN 


UNIT  I PPMW 


PERCENTAGES  INDICATE  PROeABILlTT  OF  EXCEEDING  AMOUNT  SHOnN, 


PLIGHT 

LEVEL 

MEAN 

16« 

J* 

43  N 

2% 

.1« 

MAX 

Nal« 

MIN 

PLIGHT 

LEVEL 

MEAN 

« 

16k 

ao^N 

2k 

.1% 

MAX 

N*18 

MIN 

SVO 

2.3 

2.9 

3.4 

4.0 

3.4 

1.2 

590 

1.4 

2.0 

2.5 

3.1 

2.7 

.8 

570 

2.1 

2.6 

3.2 

3.7 

3*2 

1.0 

570 

1.3 

l.B 

2.4 

2.9 

2.5  . 

.60 

SSO 

1.8 

2.3 

2.9 

3.5 

3.0 

• A 

550 

1.1 

1*6 

2.2 

2.7 

2.3 

.40 

530 

1.4 

2.0 

2.6 

3.2 

2.8 

.60 

530 

.9 

1.4 

1.9 

2.5 

2.0 

.20 

510 

1.3 

1.9 

2.4 

2.9 

2.5 

.60 

510 

• B 

1.2 

1.7 

2.8 

l.B 

.18 

490 

1.2 

1.7 

2.1 

2.6 

2.2 

.55 

490 

.65 

1.0 

1.4 

1.8 

^ 1.5 

.16 

470 

1.1 

1.4 

l.B 

2.2 

1.9 

.50 

470 

.50 

.8 

1.1 

1.6 

1.2 

.14 

450 

.9 

1.2 

1.5 

1.8 

1.5 

.50 

450 

.35 

.55 

.7 

.9 

.8 

.10 

430 

.8 

1.1 

1.3 

1.6 

1.3 

.40 

430 

.30 

.45 

.65 

.8 

.7 

.09 

410 

.7 

.9 

1.2 

1.4 

1.2 

.35 

410 

.25 

.45 

.60 

.8 

.7 

.08 

390 

.60 

.8 

1.0 

1.3 

1.1 

.25 

390 

.25 

.40 

.60 

.8 

.7 

.07 

370 

.50 

.7 

.9 

1.1 

.9 

.20 

370 

.20 

.35 

.55 

.7 

.60 

*06 

350 

.40 

.55 

.7 

.9 

.7 

.16 

350 

.20 

.30 

.45 

.60 

.55 

.06 

330 

.30 

.40 

.55 

.7 

.55 

.12 

330 

.16 

.25 

.35 

.45 

.45 

.05 

310 

.18 

.25 

.35 

.45 

.36 

.06 

310 

.12 

.20 

.30 

.,35 

.35 

.05 

?90 

.12 

.18 

.25 

.30 

.25 

.04 

290 

.10 

.16 

.20 

>30 

.30 

.04 

270 

.12 

■ 1 6 

.20 

.30 

.20 

.04 

270 

.09 

.14 

.20 

.25 

.25 

.04 

250 

.10 

.14 

.20 

.25 

.18 

.04 

250  ' 

.08 

.12 

• 1 B 

.20 

.20 

.04 

230 

.08 

.12 

.16 

.20 

• 1 6 

.03 

230 

.07 

.10 

.14 

• 18 

.18 

.04 

210 

.07 

.10 

.12 

.14 

.12 

.03 

210 

.06 

.09 

.12 

.14 

.14 

*04 

190 

.05 

.07 

.08 

.10 

.09 

.03 

190 

.05 

.07 

.08 

.10 

.09 

.04 

3?*N  N»l* 


PLIGHT 

LEVEL 

MEAN 

16k 

2« 

.!« 

MAX 

MIN 

590 

.8 

1.1 

1.5 

1.9 

1.6 

.35 

570 

.60 

.9 

1.3 

1.6 

1.4 

.25 

550 

.45 

.7 

1.0 

1.3 

l.l 

.18 

530 

.26 

.50 

,7 

.9 

.8 

.09 

510 

.25 

.45 

.60 

.8 

.7 

.08 

490 

.20 

.35 

.55 

.7 

.60 

.07 

470 

.18 

.30 

.45 

.55 

.50 

.06 

450 

.14 

.25 

.35 

.40 

.40 

.05 

430 

.12 

.20 

.25 

.35 

.30 

.04 

410 

.10 

.16 

.20 

.25 

.25 

.03 

390 

.09 

.12 

.16 

.20 

.16 

.0? 

370 

.06 

.12 

.16 

.18 

.16 

.02 

350 

.08 

.12 

.16 

.20 

.18 

.03 

330 

.08 

.12 

.16 

.20 

.20 

.03 

310 

.08 

.12 

• 16 

.20 

.20 

.04 

290 

.07 

.12 

8 1 6 

.20 

.20 

.04 

270 

.07 

.10 

.14 

.18 

.20 

.04 

250 

.07 

.10 

.12 

.16 

.16 

.04 

230 

.06 

.09 

.12 

.14 

.14 

.04 

210 

.06 

.08 

.10 

.12 

.12 

.03 

190 

.05 

.07 

.08 

.10 

.09 

.03 

A-n 


FLIGHT 

LEVEL 


FLIGHT 
LEVE 


FFHBUAuV  - WESTERN  NORTH  AMtRICA 
UNITI  PPHV 


PERCENTAGhS  INDICATE  PMOBABIt  ITV  OF  EXCFFDING  AMOUNT  SHO^'N 


Flight 


MEAN 

IN'* 

2* 

.14 

MAX 

MIN 

LEVEL 

1 

2.5 

2.9 

3,3 

3.7 

2.9 

1.4 

590 

2.3 

2.7 

3.1 

3.5 

2.7 

1.9 

570 

2.2 

2.5 

2.9 

3.2 

2.6 

l.A 

560 

2.0 

2.3 

2.6 

3.0 

2.4 

1.7 

530 

1.8 

2.1 

2,4 

2.8 

2.2 

1.5 

510 

1.6 

1.9 

2.2 

2.6 

2.0 

1.3 

490 

l.R 

1.7 

2.0 

2.3 

l.H 

1.1 

470 

1.3 

1.5 

1.8 

2.1 

1.6 

.9 

450 

1.1 

1.3 

1.6 

1.8 

1.4 

.8 

A30 

1.0 

1.2 

1.3 

1.5 

1.2 

.8 

AlO 

.8 

.9 

1.0 

1.1 

.9 

.7 

390 

.7 

.8 

.9 

1.0 

.8 

.60 

370 

.55 

.65 

.7 

.8 

. 65 

.45 

350 

.40 

.45 

.55 

.60 

. 45 

.30 

330 

.20 

.25 

.35 

.40 

.30 

.12 

310 

.10 

.18 

.25 

.30 

.20 

.05 

290 

.10 

.16 

.20 

.25 

• 18 

.04 

270 

.08 

.12 

.18 

.20 

.U 

.04 

250 

.07 

.10 

• 14 

.16 

• 12 

.04 

230 

.05 

.07 

.10 

.12 

.08 

.03 

210 

.04 

.05 

.05 

.06 

.05 

.03 

190 

55‘'n 

N»n 

1 

FLIGHT 

MEAN 

1B« 

24 

. 14 

MAX 

MIN 

LEVEL 



2.3 

2.8 

3.2 

.3.6 

2.9 

1.7 

2.1 

2.6 

3.0 

3,4 

2.7 

1.6 

1 .9 

2.3 

2*7 

3,1 

2.5 

1.6 

1.7 

2.1 

2.5 

?.9 

2.4 

1.3 

1 .6 

1.9 

2.3 

2.6 

?.l 

1.2 

l.A 

1.7 

2.1 

2.4 

1.9 

1.0 

1.2 

1.5 

1.0 

2.1 

1.7 

.9 

1 .0 

1.3 

1 .6 

1.8 

1.4 

.7 

.9 

1.1 

1.3 

1 .5 

1.2 

.65 

.8 

.9 

1.1 

1.3 

1.0 

.50 

.65 

.7 

.0 

.9 

.8 

.60 

.55 

• 60 

.7 

.8 

.60 

• 46 

.40 

.60 

.65 

, 65 

.50 

. 36 

.30 

.35 

.40 

,60 

.35 

.20 

.15 

.20 

,25 

. 3b 

.25 

.10 

.09 

.14 

,18 

.2S 

.16 

.04  1 

.08 

.12 

.16 

,20 

.14 

.03 

.07 

.10 

.14 

.18 

,12 

t (13 

.05 

.08 

.10 

, |4 

.09 

.03 

.05 

.06 

.08 

.10 

.07 

.03 

.03 

.04 

.05 

.05 

.05 

.02 

bo'^N 

1 

5*10 

MEAN 

184 

24 

.14 

MAX 

MIN 

l.V  (t.S)  T,A 

l.T  e.E  2.7  3,2 

l.H  I.V  2. A ?,9 
1.1  1.6  2.2  ?.7 

1.0  1,5  1.9  P.A 

.9  1.3  1.7  F.l 

,r  1.1  l.A  1,7 


?.2  .55 


.5  111 

.65  . 

.50  ,6 

.35  .A 
.25  .3 


111  1.3 


P'EHRUAbY  - WESTERN  NORTH  AMERICA 
UNIT!  PPMV 


PERCENTAGES  INDICATE  PROBABIl ITY  OF  EACEFOINO  AMOUNT  SMO.vN. 


KLlQHt 


KEBRUAHY  - EASTEBN  NORTH  AMERICA 
UNlrj  PPMV 


PERCENTAGES  INDICATE  PROBABllTTY  OK  EXCEFUING  AMOUNT  SHO'VM. 


FLIGHT 

LEVEL  mean 


3.1 

3 

.B 

A 

.A 

B.l 

A. 7 

Z.B 

3 

.B 

A 

.1 

A. 8 

A. A 

P.B 

3 

.? 

3 

.8 

A.  A 

A.l 

?.,? 

a 

.H 

3 

.A 

A.l 

3.7 

?.o 

i 

■ 6 

3 

.2 

3.7 

3.3 

1 .M 

2 

.3 

2 

.8 

3.3 

3.0 

1 .A 

2 

.0 

2 

t b 

2.S) 

2.5 

l.A 

1 

.7 

2 

.1 

2.b 

2.1 

1.2 

1 

• d 

1 

.8 

2.1 

l.H 

1.0 

1 

.3 

1 

b 

l.H 

l.A 

.H 

1 

.0 

1 

.2 

l.A 

1.1 

.7 

.V 

1 

.0 

1.2 

.V 

.7 

.R 

l.U 

.8 

.AB 

.• 

SB 

. 

SB 

.8 

• AO 

• SO 

lb 

, 

*b 

.bO 

.A5 

.20 

. 

?B 

XI 

.3b 

.3b 

.IB 

. 1 

eo 

. 

ib 

.30 

.30 

. 1 A 

. 

tt 

. 

XI 

.2B 

.25 

.12 

.OR 

.Oh 

. 

.( 

6 

2 

)7 

. 

. 

. 

18 

iA 

)H 

.20 

.lb 

.10 

.18 

.lA 

.08 

FLIGHT 

LEVEL 


3. A 

A.O 

A. 7 

5. A 

A.B 

1.3 

bl 

»0 

a.l 

3.7 

A. A 

5.0 

A. 5 

1.3 

5', 

ro 

2. a 

3. A 

A.U 

A.6 

A. 2 

1.2 

b' 

>0 

2.5 

3.0 

3. A 

A.l 

3.9 

1.1 

5; 

Q 

2.3 

2.8 

3.3 

3.8 

3.5 

1.0 

bl 

li 

2.0 

2.5 

2.9 

3 ■ A 

3.2 

.8 

At 

to 

1.7 

2.1 

2.5 

2.9 

2.7 

.7 

A) 

ro 

l.A 

1.8 

2.1 

2.5 

2.3 

.55 

AS 

>0 

1.2 

1.5 

1.8 

2.  1 

1.9 

• AO 

A30 

1.1 

1.3 

1.6 

1.8 

1.6 

.30 

AlO 

.a 

l.U 

1.2 

l.A 

1.2 

.18 

390 

.7 

.9 

1.0 

1.2 

1.0 

.lA 

370 

.55 

.7 

.9 

l.U 

• H 

.12 

3S0 

.A5 

.55 

. 6b 

• d 

.65 

.08 

330 

.30 

.35 

. A5 

.56 

.A5 

.05 

310 

.20 

.25 

.30 

.AO 

.3b 

.03 

290 

.18 

.25 

.30 

.35 

.30 

.03 

270 

• 1 6 

.20 

.25 

.30 

.25 

.02 

250 

.lA 

.16 

.20 

.25 

.18 

.02 

230 

.10 

.12 

.lA 

.18 

.lA 

.02 

210 

.06 

.08 

.09 

.12 

.09 

.02 

190 

70'’n 

N»2h 

FLIGHT 

mean 

1A« 

2» 

.1* 

MAX 

MIN 

LEVEL 

3.2 
3.0 
2.7 
2. A 

P ik  id 

4'.  9 

3.9 

3.6 
3.3 

2.9 

2.7 
'£./> 

A.6 

A.3 

3.9 
3.6 
3.2 

2.9 

6.3 
A. 9 
4.5 
A.l 
3.7 
3,  A 

A. 8 
A. 5 
A. 2 
3.9 
3.5 
3.2 

1.3 

1.2 

1.1 

1.0 

.9 

.8 

1.7 

2.1 

2.5 

2.9 

2.7 

• 65 

l.A 

1.8 

2.1 

2.S 

2.3 

.55 

1.2 

l.b 

1.8 

2.1 

1.9 

.40 

1.0 

1.3 

1.6 

l.H 

1.6 

. 30 

.8 

1.0 

1.2 

l.A 

1.2 

.18 

.7 

.9 

1.0 

1.2 

1.0 

• 1 A 

.5b 

.7 

.9 

1.0 

.8 

.12 

• Ab 

.55 

.65 

.H 

.65 

.08 

.30 

.36 

.Ab 

.50 

.A5 

.05 

.20 

.2b 

.30 

• 35 

.35 

.03 

.18 

.20 

.2b 

.30 

.30 

.03 

.16 

.20 

.2b 

.25 

.25 

.02 

.12 

.16 

.Ifi 

.20 

.18 

.02 

.09 

.12 

.lA 

.16 

.14 

• 02 

.Ob 

.07 

.09 

.10 

.09 

.02 

6b"  N 

N»5  1 

i 

ME  AN 

2% 

.1* 

MA* 

MIN 

KLIOHT 

LEVEL 


EEBnUAPY  “ EASTERN  NORTH  AMERICA 
UNIT!  PPMV 


PERCENTAGES  INDICATE  PPOBABK.ITY  OF  EXCEFOINU  AMOUNT  SHOWN, 


FLIGHT 


lf)«  2«  .14  MAX  MIN 


2.7 

3.4 

4.1 

4.7 

4.4  1 

.5 

2.S 

3.1 

3.7 

4.4 

4.0  1 

.3 

2.2 

2.B 

3.4 

4.0 

3.7  1 

.0 

1.9 

2.4 

3.0 

3.5 

3.3 

.5 

1.7 

2.2 

2.7 

3.2 

3.0 

.7 

1.5 

2.0 

2.4 

2.9 

2.7  .( 

15 

1.3 

i.r 

2.1 

2.5 

2.3  .• 

35 

1.0 

1.4 

1.7 

2.1 

1 .9  . 

45 

.9 

1.2 

1.5 

1.8 

1.6  . 

35 

.7 

1.0 

1.3 

1.6 

1.3  . 

25 

.60 

f 

1.0 

1.2 

1.0  . 

14 

.50 

.40 

.30 

.65 

.56 

.45 

.a 

.7 

.55 

1.0 

.9 

.65 

• b ft 

ft  7 ft 

• bS  ft 

10 

09 

07 

FLIGHT 

LEVEL  MEAN 


2.5 

3.2 

3.8 

4.5 

4.0 

1 

• 

4 

2.3 

2.9 

3.5 

4.1 

3.7 

1 

ft 

1 

2.0 

2.6 

3.2 

3.7 

3.4 

ft 

8 

1..7 

2.2 

2.8 

3.3 

3.1 

50 

1.5 

2.0 

2.5 

3i0 

2.6 

45 

1.4 

l.B 

2.2 

2.T 

2.5 

40 

1.1 

1.5 

1.9 

2.3 

2.1 

3b 

.9 

1.3 

1.6 

1.9 

1.7 

30 

.a 

1.1 

1.4 

1.6 

1.4 

25 

.65 

.9 

1.1 

1.4 

1.2 

16 

.50 

.7 

.9 

1.1 

.9 

09 

.46 

.60 

.8 

.9 

• 8 

07 

.36 

.50 

.65 

.8 

.65 

07 

.30 

.40  .50 

.40 

.56 

0 

6 

• SO. 

.30  ,35 

• 45 

.40 

0 

5 

.14 

'•.20 

.26 

.30 

.30 

0 

.12 

.16 

.20 

.25 

.25 

0 

3 

.12 

.16 

.20 

.20 

3 

,06 

.09 

.12 

.)6 

.16 

n 

2 

.07 

.09 

A « 

• 12 

.12 

0 

2 

Aft 

FLIGHT 

LEVEL  I MEAN 


KEBRUAfly  - EASTERN  NORTH  AMERICA 
UNITI  PPMV 


PERCENTAGES  INDICATE  PROBABILITY  OF  EXCf.'EOING  AMOUNT  SHOWN, 


PLIGHT 

level 


FLIGHT 

LEVEL 


MEAN  16'^.  21  .1«  MAX  MIN 


.9 

69 

65 

57 

45 

66 

20 

53 

18 

61 

FLIGHT 


l.b  2.1  2.6  3.1 

U3  1.6  2>3  ?.a 

1.1  1.6  1.9  2.3 

.6  1.2  1.6  1.9 

.7  l.O  liA  1.7 
.60  .9  1.2  1.6 

.50  .7  1.0  1.2 


06  .09 


2w9 

2.6  . 

2.3  . 

2.0  . 

1.7 

1.4 

1.1 


VEL 

MEAN 

16« 

2« 

.1% 

MAX 

MIN 

LEVEL 

MEAN 

165 

Z% 

. )4 

MAX 

690 

1.2 

1.6 

2.1 

2.5 

2.0 

.*0 

590 

.66 

.B 

1.0 

1 .2 

1.2 

670 

1.0 

1«* 

1.7 

2.1 

1.7 

.30 

670 

.55 

.7 

.9 

1.1 

1.0 

550 

.7 

1.1 

1 .* 

1.7 

1.2 

.18 

550 

.*0 

.60 

.8 

.9 

.7 

530 

.*5 

. 7 

1 .0 

1.2 

.8 

.08 

530 

.30 

.*5 

.60 

.8 

.50 

510 

.*0 

.60 

• 8 

1.0 

• 6S 

.07 

610 

.26 

.*0 

.60 

.6b 

.*0 

A90 

.30 

.50 

.65 

.B 

.65 

.06 

*90 

,20 

.30 

,40 

.80 

.36 

*70 

.25 

.36 

.*5 

• 60 

.*0 

.05 

*70 

.1* 

.20 

.26 

.35 

.25 

*50 

.1* 

.20 

.25 

.30 

.25 

.0'. 

*50 

.08 

.10 

.14 

.16 

.16 

4 30 

.12 

.16 

.20 

.26 

.20 

.0* 

*30 

.07 

.09 

.12 

.14 

.14 

*10 

.10 

.1* 

.lU 

.26 

.18 

.03 

♦ 10 

.07 

.09 

.12 

.14 

.12 

390 

.09 

.12 

. lb 

.20 

.16 

.03 

390 

.07 

.09 

.12 

• |5 

.1? 

370 

.08 

.12 

.16 

.18 

.16 

.03 

370 

.06 

.09 

.12 

.14 

.12 

350 

.07 

.10 

. 1* 

• 1 8 

.16 

.02 

350 

.06 

.08 

.10 

.12 

.12 

330 

,06 

.09 

.12 

.16 

.18 

.0? 

330 

.06 

.07 

.09 

.12 

.12 

310 

.05 

.OB 

.10 

.1* 

. 1 H 

.01 

310 

,0* 

.06 

.08 

.10 

.12 

290 

.05 

.07 

.10 

.12 

.16 

.01 

290 

.0* 

.06 

,07 

.09 

.12 

270 

.0* 

.07 

.09 

.12 

.16 

.01 

270 

.0* 

.06 

.07 

.09 

.10 

250 

.0* 

.06 

.Ot) 

.10 

.lo 

.01 

250 

.0* 

.05 

.07 

,n8 

.10 

230 

.0* 

.06 

.08 

,09 

.1* 

.01 

230 

.03 

.05 

.06 

.OB 

.09 

210 

.0* 

.05 

.07 

.06 

.10 

.01 

210 

.03 

.05 

.06 

.07 

.06 

190 

.03 

.05 

.06 

.38 

.08 

.01 

190 

.03 

.0* 

.06 

.07 

.06 

jFERRUARY  - EASTERN  NOt^TH  AMERICA 
UNITI  PPMV 


PERCENTAGES  INDICATE  PROBABILITY  OF  EXCFFDING  AMOUNT  SHO'iN. 


FLIGHT 


LEVEL 

MEAN 

16« 

2« 

.1* 

MAX 

MIN 

SVG' 

. j5 

.*5 

.60 

.7 

.55 

.16 

570 

.?S 

.35 

.*5 

.56 

.*6 

.1* 

550 

.IR 

.25 

.30 

.35 

.30 

.10 

530 

.09 

.12 

.16 

.16 

.14 

.06 

510 

.oa 

.10 

.1* 

.16 

.12 

.05 

A90 

.07 

.10 

.12 

.16 

.12 

.05 

*70 

.06 

.09 

.10 

.1* 

.09 

.0* 

*50 

.05 

.07 

.09 

.12 

.07 

.03 

*30 

.05 

.07 

.09 

.10 

.07 

.03 

flight 

LEVEL 


16« 

2% 

.I* 

'Max 

MiN 

.45 

.55 

.65 

.50  ' 

.14 

.36 

,45 

.55 

.40 

.12 

.25 

.30 

. .115 

.30 

.06 

.12 

.16 

.?u 

.14 

.05 

.12 

.16 

.16 

.12 

.04 

.10 

.u 

.16 

.12 

.o4 

.06 

.10 

.1* 

.09 

.03 

.06 

.09 

.10 

.07 

.02 

.06 

.06 

.10 

.07 

.02 

.06 

.0.8 

*10 

.07 

.02 

.06 

.06 

.10 

.07 

.02 

.06 

.06 

.10 

.OT 

.02 

.05 

.07 

.09 

.06 

.02 

i05 

.06 

• 06 

.05 

.01 

.04 

.05 

.07 

.04 

.01 

.0* 

.05 

.06 

.04 

.01 

.0* 

.06 

.06 

.04 

.01 

.0* 

.05 

.06 

'.1)4 

.01 

.0* 

.05 

.06 

.04 

.1)1 

.0* 

.05 

.06 

.04 

• ol 

.0* 

.05 

.06 

.04 

.01 

FLIGHT 

LEVEL 

MEAN 

16311 

2* 

.1« 

MAX 

MIN 

S90 

,35 

,*5 

.56 

.65 

.50 

.1? 

570 

.25 

.35 

.*5 

,56 

.*0 

.10 

550 

.la 

.25 

.30 

.36 

.25 

.07 

530 

.09 

. 1* 

.16 

.20 

.U 

.0* 

510 

,08 

.12 

. 16 

.20 

.12 

.04 

*90 

,07 

.10 

. !•* 

.18 

.12 

.03 

.70 

.07 

.10 

.12 

.16 

.10 

.03 

*50 

.06 

.06 

.10 

.1* 

.08 

• 02 

*30 

.05 

.07 

.10 

.12 

.08 

.02 

*10 

.05 

.07 

.09 

.12 

.07 

.01 

390 

.0* 

.06 

.06 

.10 

.06 

.01 

370 

.0* 

.06 

,07 

.09 

.06 

.01 

350 

.0* 

.05 

.07 

.06 

.05 

.01 

330 

.03 

.05 

.06 

.06 

.05 

.01 

310 

.03 

.0* 

.05 

.07 

.0* 

.01 

290 

.03 

.0* 

.05 

.06 

.0* 

.01 

270 

.03 

.0* 

.05 

• 06 

.0* 

.01 

250 

.03 

.0* 

.05 

.06 

.0* 

.01 

230 

.03 

.0* 

.05 

.06 

.0* 

.01 

210 

.03 

.0* 

.05 

.06 

.05 

.01 

190 

.03 

.0* 

.05 

.06 

.05 

.01 

(>90 

}.» 

3.* 

3.1 

3*^7 

3.6 

.20 

!S70 

>•» 

2.2 

2.  a 

3.V' 

3.* 

• 20 

(>50 

1.3 

l.R 

2.4 

■ 2„9 

3.1 

>15 

i>30 

1.0 

1.5 

2.0 

2.6 

2.7 

• 16 

510 

.9 

1.* 

1.5 

2.3 

2.5 

.1* 

49Q 

.b 

1.2 

1.6 

2.1 

' 2.2'. 

.10 

*70 

.7 

1.1 

1.* 

1.5 

2.0 

.07 

*50 

.60 

.9 

1.2 

1.6 

1 .6 

.03 

*30 

.50 

.6 

1.1 

1.3 

1.5 

.02 

*10 

.*5 

.65 

.9 

1.1 

1.3 

.02 

390 

.35 

.55 

.7 

.V 

1.2 

.02 

370 

.30 

.*5 

.60 

.5 

1.0 

.02 

350 

.20 

.35 

.50 

.65 

.5 

.02 

330 

.16 

♦ 2S 

.35 

.*6 

.60 

.0.2 

310 

.10 

.16 

.20 

.30 

.35 

.02 

290 

.06 

.10 

.15 

.25 

• 02 

270 

.05 

.05 

.12 

.1* 

.15 

.02 

250 

.05 

.07 

.09 

.12 

.1* 

.01 

230 

.0* 

.06 

.07 

..05 

.09 

.01 

210 

.0* 

.05 

.07 

,05 

.09 

• 01 

190 

.0* 

.05 

.06 

.07 

.05 

• 01 

A«18 


PtRCENTAGEb  INDICATE 


PPMV 


a 


ILITY  of  EXCffDING  amount  SHOi^N. 


369  N 


N«i;7 


A-H 


FilGHT 

LEVEL 

MEAN 

165 

'25' 

.1'5, 

'MAX 

Boo 

lib 

2.1 

2.6, 

'3.1 

■970  ' 

1 .3 

1.9 

2.3 

p.a 

2.6'  ' 

‘.65  ' 

590 

1.0 

1.9 

2,*  0 

2.9 

2.4 

■■'.>9- 

930 

.7 

1.2 

1.7 

2.1 

2.1 

".2.0  . 

91U 

.7 

1.1 

1..9: 

1*9. 

>90  ' 

.60 

1.0 

1.4 

, 1.9' 

1*6 

1 1 6 

>70 

.59 

.9 

1*2 

1.6 

1.4 

.12 

450 

.49 

.9 

l.O 

U3 

1*1  . 

".09 

430 

.40 

.69 

.9 

1.2 

1.0 

.07 

4I0 

.39 

.60 

.9 

1.1 

*9  ' 

.09 

390 

.30 

.50 

.7 

1.0 

. 9 

.03 

370 

.29 

.45 

.69 

.9 

.69 

.03 

390 

.20 

.40 

.59 

.7 

.99 

.03 

330 

.19 

.30 

.49 

.56 

*49 

.03  ' 

310 

.14 

.20 

A 30 

.40 

• 36 

"."0'3 

290 

.12 

.19 

.25 

.30 

.29 

.03 

270 

.10 

.16 

.20 

.30 

.29 

.03 

250 

.09 

.14 

.20 

.29 

.20 

.03 

230 

.09 

.12 

.16 

.20 

.20 

.03 

210 

.07 

.10 

.14 

.16 

.16 

.03 

190 

.06 

.06 

.10 

.12 

.14 

• 03 

1 


•f.t  I,].’  i/'. 


:i 


KUIOHT 


?.6 

3.4 

4.2 

5.1 

3.5 

1.2 

590 

2.3 

3.0 

3.7 

4 

3.;1 

1.0 

570 

1.9 

2.b 

3.2 

3.H 

2.7 

.9 

590 

1*5 

2.0 

2.6 

3.1 

2.2 

.7 

530 

1.4 

1.9 

2,4 

2.9 

2.0 

,60 

510 

1.2 

1.7 

2.2 

2.7 

l.V 

.50 

4VO 

1.1 

l.b 

2.0 

2.4 

1.6 

.35 

470 

.9 

1.3 

1.7 

2. 1 

1.4 

.20 

450 

.P 

1.2 

1.6 

2.0 

1.4 

.20 

430 

.7 

1.1 

l.b 

1.9 

1.4 

.20 

410 

.AO 

1 aO 

1.4 

1 .H 

1.4 

.25 

190 

.90 

.9 

1.2 

1.6 

1.2 

.20 

370 

.40 

.7 

1.0, 

1 • ^ 

l.n 

.16 

350 

.30 

.90 

.65 

.9 

.7 

.10 

330 

.16 

.25 

.35 

.45 

. 35 

.06 

310 

.10 

. 16 

.20 

.25 

.20 

.03 

290 

.09 

• 14 

.18 

.25 

. 1 H 

.01 

270 

.06 

.12 

1 1 6 

.20 

.14 

.03 

250 

.0? 

• 10 

.14 

.16 

.12 

.01 

230 

,n«» 

.OH 

.10 

.12 

.10 

.02 

210 

.04 

• 06 

.07 

.09 

.07 

.02 

190 

95’’  N 

N60 

KUIHHT 

MrAN 

in'* 

2* 

• U 

MAX 

MIN 

LLVUL 

2.1 

2.6 

3.1 

1.6 

3.0 

1.2 

l.H 

2.3 

2.B 

1.3 

2.7 

1.0 

1.5 

1.9 

2.4 

2.9 

2.4 

.7 

1.1 

1 .6 

2.0 

2.4 

2.1 

.35 

1.0 

1.4 

l.H 

i».2 

1.9 

.30 

,9 

1.2 

1.6 

2.0 

UT 

.25 

1.1 

1.4 

1.7 

1.4 

.20 

.95 

.H 

1.1 

1.4 

1.2 

.14 

.50 

• H 

1.0 

1.3 

1.1 

.12 

.40 

.7 

.9 

l.H 

1.1 

.10 

.15 

.60 

.9 

1.1 

1.1 

.09 

.30 

.50 

.7 

l.n 

.9 

.OH 

.20 

.40 

,60 

.u 

.H 

.06 

.16 

.10 

.45 

.60 

.55 

.05 

.09 

.lU 

.25 

.15 

.4(1 

.03 

.06 

.1? 

• IH 

.25 

.25 

.02 

,0b 

.10 

.16 

.20 

.25 

.02 

.05 

.10 

.14 

.IH 

.20 

.02 

.05 

.nu 

.12 

.16 

.16 

.02 

sn 

DM 

.12 

.12 

.01 

MARCH  - WESTERN  NORTH  AMERICA 
UNIT  I PPMV 


PERCENTAGES  INDICATE  PROUARIlITY  OE  EXCErOINO  AMOUNT  SHOmN. 


FLIGHT 

LEVEL 


FLIGHT 


4^  N 

N»37 

MEAN 

16« 

29 

.19 

MAX 

MIN 

1.9 

2.4 

2.9 

3.3 

2.9 

1.2 

1.7 

2.1 

2.6 

3.0 

2.7 

• ^ 

1.4 

1.6 

2.2 

2.7 

2.4 

.60 

1.0 

1.9 

1.9 

2.3 

2.1 

.30 

.9 

1.3 

1.7 

2.1 

1.9 

.29 

i ft 

1.2 

1.9 

1.9 

l.t 

.20 

.An 

1.0 

1.3 

1.6 

1.9 

.16 

.no 

.6 

1.1 

1.3 

1.2 

.12 

.49 

.7 

1.0 

1.2 

1.1 

.09 

.40 

.60 

.9 

1.1 

1.1 

.07 

.30 

.99 

.8 

1.0 

1.0 

.0$ 

.29 

.49 

.69 

.8 

.8 

.04 

.20 

.39 

.99 

.7 

.7 

.04 

.14 

.30 

.40 

.99 

.56 

.03 

.09 

.18 

.29 

.39 

.40 

.02 

.06 

.12 

.18 

.29 

.30 

.01 

.06 

.12 

« 1 6 

.20 

.29 

.01 

.09 

.10 

.14 

.20 

.20 

.01 

.06 

.09 

.12 

.16 

.18 

.01 

.04 

.07 

.10 

.14 

.14 

.01 

.04 

« 06 

.08 

.10 

.09 

.01 

39"  N 

N«21 

MEAN 

16« 

26 

.19 

MAX 

MIN 

FLIGHT 

LEVEL  MEAN 


2RO  .07 
23(1  .06 
i710  .OS 
IRO  .Ob 


1.9 

2.3 

2*8 

3 

.2 

3.1 

1.6 

1.6 

2.0 

2.9 

3 

.0 

2.6 

.8 

1.3 

1.8 

2.2 

2 

.7 

2.9 

.90 

l.U 

1.4 

1.9 

2 

.3 

2.1 

• 29 

.9 

.1.3 

,1.7 

.2 

.1 

2.0  . 

• 20 

.8 

1.2 

1.6 

1 

.9 

l.A 

.18 

.7 

1.0 

1.4 

1 

.7 

l.H 

.14 

.99 

.8 

1.1 

1 

.4 

1.4 

.10 

.90 

.7 

1.0 

1 

.3 

1.3 

• 08 

.40 

1 6b 

.9 

1 

.1 

1.1 

.09 

.39 

.99 

.7 

.9 

.9 

• 03 

.30 

.49 

.69 

.8 

.A 

• 02 

.29 

• 40 

.99 

.7 

.69 

>02 

.18 

.30 

.40 

$ 

nti. 

• 99 

Vol 

.12 

.20 

.30 

• 

39 

.40  .01 

.08 

.14 

.20 

• 

PS 

.30 

.00 

.07 

.12 

.18 

• 

PS 

.29 

.01 

i.v  a. A 
1.6  2.1 
1.3  1.7 

1.0  1.3 


2.V  2. A 

2.5  2.2 

2.1  l.M 

1.6  l.A 

l.A  1.3 
1.3  1.2 

1.1  1.1 
1.0  1.0 


.40 


18 

.29 

.39 

.29 

12 

.16 

.20 

.18 

07  .10  .12  .12 

07 

.09 

.12 

.12 

06 

• 08 

.10 

.10 

09 

.07 

.09 

.08 

09 

.06 

.08 

.06 

04 

.09 

.06 

.09 

MARCH  - EASTERN  NORTH  AMERICA 
UNITI  PRMV 


PERCENTAGES  INDICATE  PROBABILITY  OF  EXCpFDING  AMOUNT  SHOWN. 


FLIGHT 

LEVEL 


3.1 

3.7 

A. 3 

A.V 

A. A 

2.0 

?.a 

3. A 

A.O 

A. 6 

A.  A 

1.7 

3.1 

3.6 

A. 2 

A. 2 

l.A 

3.2 

2.7 

3.3 

3..tt 

3.V 

1.0 

FL  OHT 


.MAX  MI.N 


I.B 

2.2 

2.7 

3.1 

3.1 

.« 

A9b 

1.5 

2.0 

2. A 

2.6 

2.6 

.7 

A70 

1.3 

1.6 

2.0 

2. A 

2.1 

.55 

A30 

1.1 

l.A 

l.b 

2.1 

1.6 

.60 

A30 

1.0 

1.2 

1.5 

1.6 

1.5 

.A5  . 

AlO 

«M 

1.0 

1.3 

1.5 

1.3 

.35 

390 

.7 

.9 

1.1 

1.3 

1.1 

..30 

370 

.60 

.0 

.9 

1.1. 

1.0 

.20 

350 

.A5 

.60 

.6 

.9 

.9 

.lA 

330 

.35 

.A5 

.60 

.7 

.6 

.06 

310 

.35 

.35 

.A5 

.35 

1 6b 

.02 

2SI0 

.20 

.30 

.35 

.A5 

.50 

.02 

270 

.lA 

.20 

.26 

.36 

«A0 

.02 

260 

.05 

.lA 

.16 

.26 

.30 

.0? 

230 

.07 

.10 

.lA 

.16 

• 20 

.02 

210 

.06 

.06 

.10 

.12 

.lA 

.02 

190 

70'’n 

N*25 

FLIGHT 

MEAN 

16« 

26 

.16 

MAX 

MIN 

LEVEL 

|6 

.26 

<03 

12 

.16 

.03 

lO 

.12 

.02 

march  - EA5TEBN  NOf^TH  AMERICA 
UNITJ  PPMV 


PERCENTAGES  INDICATE  PROBABILITY  OF  EXCEEDING  AMOUNT  SHOwN. 


MARCH  - EASTERN  NORTH  AMERICA 
UNITl  PPMV 


PERCENTAGES  INDICATE  PROHAHII.ITY  OF  EXCEEDING  AMOUNT  SHOWN. 


FLIGHT 

LEVEL 


MEAN  1G«  MAX  MIN 


l.v 

2.4 

2.9 

3.4 

3.6  . 

l.fl 

a. I 

2.6 

3.1 

3.2  .6' 

1.3 

l.B 

2.2 

2.7 

2.9  .5 

UO 

1.4 

i.a 

2.2 

2.5  .31 

.9 

1.3 

1.7 

2.0 

2.3  .3 

.8 

l.I 

1.5 

i.a 

2.1  .2 

.6S 

1.0 

1.3 

1.6 

1.8  .1 

,50 

.a 

1.0 

1.3 

1.6  .1 

.45 

.65 

.9 

1.1 

1.4  .0 

.35 

.55 

.H 

1.0 

1.3  .0 

.?5 

.45 

.60 

.a 

1.2  .0 

.25 

.35 

.50 

.65 

1.1  .0 

FLIGHT 


•OS  «or 


MEAN  16'A 


20 

.40 

.02 

16 

.35 

.02 

12 

.30 

.02 

12 

.25 

.0? 

12 

.16 

.02 

N»2() 

.1* 

MAX 

MIN 

• 

i 

1.5 

U9 

2.2 

1.6 

f 

9 

1.3 

1.6 

1.9 

1.5 

• 

7 

1.0 

1.3 

1.6 

1.4 

45 

.7 

1.0 

1.2 

1.3 

AO 

.65 

.9 

1.1 

1.2 

35 

.55 

.a 

1.0 

1.1 

30 

.50 

.65 

.6 

1.0 

25 

.40 

.55 

• ^ 

.9 

18 

.30 

.45 

.55 

14 

.25 

• 35 

.45 

.60 

1 

0 

.18 

.25 

.35 

.40 

9 

a 

7 

5 

ft 

.14 

.12 

.10 

.06 

.07 

.20 

.la 

.14 

.10 

.09 

.30 

.26 

.18 

.14 

.10 

.30 

.25 

.18 

.12 

.09 

04 

.96 

.06 

.10 

.09 

04 

.06 

.06 

.10 

• 09 

04 

.06 

.OB 

.10 

.0*;' 

flight 

LEVEL 


MEAN  16i 


MAX  MIN 


fV  lU 


b9( 

S7l 

;• 

SSI 

i' 

S3l 

'r'l 

bli 

.9  UO  1 
6B  ,8 

40  .bO 

.2 

.9 

AO 

.9  .40 

•AS  .30 
.40  .20 

18  .20 

2S 

II.Min 

lb  .20 

2b 

.16  .08 

14  .18 

20 

.14  *06 

12  .14 

18 

.12  .04 

10  .12 

14 

.10  .02 

09  .10 

12 

t i 0 *03 

08  .10 

12 

• 09  403 

06 

.08 

.10 

.12 

.08 

.04 

06 

.07 

.09 

.10 

.08 

.04 

01 

.07 

.08 

.10 

.07 

.04 

OS 

.06 

.07 

.09 

.06 

.03 

30 

.36 

.«S 

.30 

.14 

14  .18 

.?b 

f 14  • 06 

12 

.16 

tPO 

.12 

.09 

12 

• 14 

.12 

.04 

10 

.12 

.10 

.03 

Ob  «07 


12 

.09 

.02 

|2 

.08 

.02  1 

1“ 

.07 

.02  1 

lO 

.07 

.02 

09 

.06 

.02 

08 

.06 

.02 

n« 

.09 

.02 

07 

.09 

.02 

07 

.09 

.02 

OT 

.09 

.02 

or 

.09 

.02 

f|7 

.09 

.02 

07 

>05 

.02 

ESTEPN  EUROPE 
TS  PPMV 


ILlTY  Of  EXCEflMNO  AMOUNT  bHOwN, 


FLIOHT 

LEVEL  MEAN 


?.u 

2.b 

3.3 

4.0 

3.4 

.30 

1.7 

K.3 

2.4 

3.6 

3.5 

.30 

1 .A 

2.0 

2.6 

3.1 

3.2 

.25 

1.1 

1 .6 

2.2 

2.7 

2.7 

.25 

1.0 

1.5 

2.0 

2.4 

2.5 

.20 

.V 

1.3 

1.7 

2.2 

2.2 

.IS 

.B 

1.1 

1.5 

1.9 

l.B 

.14 

> l!iE 

.« 

1.3 

1,6 

1.5 

.09 

.5b 

.8 

1.1 

1.4 

1.3 

.07 

.50 

.7 

1.0 

1.2 

1.2 

.06 

.40 

.(lO 

.H 

1.0 

1.1 

.04 

.35 

.50 

.7 

.9 

.9 

.04 

.?5 

.40 

.55 

.7 

.8 

.03 

.20 

.30 

.40 

.55 

.60 

.02 

.12 

.20 

.25 

.35 

,45 

.01 

.07 

.12 

• iB 

.?b 

.30 

.01 

• Ob 

.10 

.14 

.?0 

.25 

.01 

.05 

.0)1 

.12 

.1* 

.20 

.02 

.Ob 

.07 

.09 

.10 

.16 

.02 

.Ob 

.06 

.Oh 

.10 

.14 

.01 

.04 

.06 

.07 

.09 

.12 

.01 

1 


UNITI  PPMV 


PERCENTAGES  INDICATE  PROBABILITY  OP  EXCrPDINO  AMOUNT  SHOltN. 


PLIGHT 

LEVEL 


.9 

1.4 

1.8 

2.2 

1.7 

.25 

* ft 

1.1 

1.5 

1.9 

1.4 

.25 

.65 

.9 

1.2 

1.4 

1.1 

.25 

.60 

.8 

1.0 

1.3 

1.0 

.20 

.50 

.7 

.9 

1.2 

.9 

.14 

.45 

.65 

.8 

1.0 

.8 

.10 

.40 

.56 

.7 

.9 

.7 

.08 

.30 

.45 

.55 

.7 

.60 

.07 

.ss 

.30 

.40 

.50 

.45 

.06 

.14 

.20 

.25 

.30 

.25 

.05 

.09 

.12 

.16 

.20 

.18 

.04 

.09 

.12 

.16 

.18 

.16 

.04 

.OS 

.12 

.14 

.16 

.16 

.04 

.OS 

.10 

.12 

.16 

.14 

.04 

.or 

.09 

.12 

.14 

.12 

.04 

.06 

.08 

.10 

.12 

.10 

.04 

Nal6 

MEAN 

I6t 

2« 

.!« 

MAX 

MIN 

.0 

1.1 

1.4 

1.7 

1.4 

.30 

.65 

.9 

1.2 

1.5 

1.2 

.25 

.50 

.0 

1.0 

1.3 

1.1 

.20 

.35 

.60 

.8 

1.0 

.9 

.14 

.35 

.55 

.8 

1.0 

.9 

.12 

.30 

.50 

.7 

1.0 

,9 

.10 

.?9 

.50 

.7 

.9 

.9 

.08 

.25 

.45 

. 65 

.9 

.9 

.06 

.20 

.40 

.55 

• ft 

• ft 

.05 

G i 6 

.30 

.45 

.60 

.60 

.04 

.14 

.25 

.35 

.45 

.40 

• 03 

.12 

.20 

.30 

.35 

.35 

.03 

.10 

.IS 

.25 

.30 

.30 

.03 

.09 

.14 

.20 

.25 

.25 

.03 

.OS 

.12 

.14 

.18 

.18 

.03 

.07 

.10 

.12 

.14 

.14 

.03 

.07 

.09 

.12 

.14 

.14 

.03 

.07 

.09 

.12 

.14 

.14 

.03 

.06 

.08 

.10 

.12 

.12 

.03 

.06 

.08 

.10 

.12 

.12 

.03 

.06 

.08 

.09 

.12 

.10 

.02 

FLIGHT 

LEVEL 


MAX  HIN 


3.1 

I’.SI 

3*6 

3<,3 

4.1 

3.6 

4,6  4,2’ 

4,3  4,0, 

'ue 
' l\.6 

2.6 

3.1 

3.6 

4.;P 

lV3 

2.3 

2.7 

3.2 

■3.'6  . 3.'6,' 

, 1.0 

2.1 

, 2'.,6 

2.9 

.3*3'  3.2',' 

!»•» 

2.9 

2*6 

3„n  '2,,9''': 

■;.*7 

1.6 

^iO 

2*3 

2.7  2.6 

.65 

1.3 

1.7 

2*0 

2.3  2.1 

.40 

1.2 

1.6 

i.e 

2.1  i.H; 

.35 

1.0 

1..3 

1.9 

l.a  :,6 

.40 

■ .'o 

1.0 

1.3 

1.6  Ji3 

.'40 

.9 

1*1 

1.3  1.1 

♦ 35 

.:5> 

.f> 

.9 

1.1  l.P 

.25 

. 46 

i60 

.8 

.9  , .8, 

.1,6 

';3o 

.45 

.56 

;\.7  ,7 

.10 

.26 

.36 

.46 

l-TtS  .55 

.06 

: .la 

.26 

.36 

'.4b  .46 

.06 

'.12 

.20 

.25 

.20  .35 

ma 

.06 

.14 

kle 

.26  .30 

• 

.07 

.10 

.14 

.16  .20 

590 

3.0 

3.4 

3.9 

4.4 

4.1 

1.9 

590 

2.6 

3.3 

3.6 

4.3 

3.9 

2.0 

; i 

570 

2.7 

3.2 

3,7 

4 • i 

3.9 

1.7 

570 

2.6 

3.0 

3.5 

4,0 

3.6 

1,6 

' '".f 

560 

2.4 

2.9 

3.3 

3.8 

3,7 

1.4 

650 

2.3 

2.6 

3.2 

3.7 

3.6 

1,5 

I XH 

^ \ 

530 

2.1 

2.6 

3.0 

3.4 

3.5 

1.1 

530 

2.0 

2.4 

2.9 

3.3 

3.5 

1.2 

510 

1.9 

2.4 

2.6 

3.2 

3.2 

,9 

510 

1.6 

2.2 

2.7 

;i.i 

3.2 

1.0 

490 

1.7 

2.1 

2.5 

2.9 

2.9 

. 6 

490 

1.6 

2.0 

2.4 

y.e 

2.6 

.6 

i i 

470 

1.5 

1.9 

2.2 

2.6 

2.5 

.55 

470 

1.4 

1.6 

2.1 

2.6 

2.4 

.60 

450 

1.3 

1.6 

1.9 

2.3 

2.1 

• 35 

450 

1.2 

1.5 

1.6 

2,2 

2.0 

.35 

i I 

430 

1.1 

1.4 

1.7 

2.0 

1.6 

.30 

430 

1.0 

1.3 

1.6 

1.9 

1.7 

• 30 

410 

.9 

1.2 

1.6 

1.7 

1.5 

.30 

410 

.9 

1.1 

1.4 

1.7 

1.4 

.25 

I . % 

390 

.7 

1.0 

1.2 

i • 4 

1.2 

.30 

390 

.7 

.9 

J.2 

1.4 

1.2 

.25 

'■a 

370 

.65 

• a 

1.0 

1.3 

1.0 

.25 

370 

.60 

.6 

1.0 

1.2 

1.0 

.20 

■ 1 

350 

.56 

.7 

.9 

1.1 

.9 

.20 

350 

.50 

.65 

.9 

1.0 

.9 

.16 

1 M 

330 

.40 

.55 

.7 

.9 

f 6 

.14 

330 

.40 

.55 

.7 

.9 

.7 

.12 

1 ' 

310 

.30 

.40 

.55 

,65 

.60 

.08 

310 

.30 

.40 

,55 

.65 

.60 

.06 

290 

.20 

.30 

.40 

.50 

.50 

.05 

290 

.20 

.30 

.40 

,50 

.45 

.03 

' '1 

270 

.16 

.25 

.35 

.40 

.40 

.04 

270 

.16 

.25 

.35 

,40 

.35 

.03 

250 

.12 

. 16 

.25 

.30 

.30 

,04 

260 

.12 

.16 

.25 

.30 

.25 

.02 

230 

.06 

.12 

.16 

.20 

.25 

.03 

230 

.06 

.12 

.16 

.26 

.16 

.02 

210 

.07 

.10 

.14 

.16 

.16 

.02 

210 

.06 

.10 

.14 

.16 

.14 

.02 

ij 

190 

.05 

.07 

.09 

.12 

.10 

.01 

A“30 

190 

.05 

.07 

.09 

.12 

.09 

.01 

a 

APHIL  - EASTEHN  NORTH  AMERICA 


m 


UNIT!  HPMV 


PERCENTAGES  INDICATE  PROBABILITY  OE  EXCEEDING  AMOUNT  SHOWN. 


60’ N 

N*fl 

BS’  N 

Ni*  1 5 

PLIGHT 

PLIGHT 

LEVEL 

MEAN 

16« 

2*1 

.\% 

MAX 

MIN 

LEVEL 

MEAN 

16% 

29 

. r* 

MAX 

MIN 

■j 

■ ' ' .SRO 

■?,7 

3 • 2 

3.7 

4.1 

3.6 

2.0 

990 

2.5 

3.0 

3.4 

3.9 

3.9 

1.7 

] 

B70 

2.4 

2.9 

3.4 

3.9 

3.6 

l.A 

570 

2,2' 

2.7 

3.2 

3.6 

3.5 

1.5 

s 

' S«0 

,2.2 

2.6 

3.1 

3.5 

3.6 

1.5 

BSO 

1.9 

2.4 

2.9 

.3.3 

3.4 

1.4 

■ J 

B30 

1.9 

2.3 

2.7 

3.2 

3.6 

1.2 

530 

1.'6 

2.) 

2.B 

3,0 

3,3 

1.2 

A 

. Sio 

' Irf' 

2.1 

2.5 

2.9 

3.2 

1.0 

510 

1.5 

1.9 

2.3 

2.7 

2.9 

1.0 

4P0 

l.B 

1.9 

2.3 

2.7 

2.6 

.6 

490 

1.3 

1.7 

2.1 

2.6 

2.4 

.9 

i 

MO 

1.3 

1.7 

2.0 

2.4 

2.3 

.60 

470 

l.l 

1.5 

1.9 

2.2 

1.9 

.65 

ABO 

l.l 

,1.4 

1.6 

2.1 

l.B 

• 40 

450 

.9 

1.3 

1.6 

2.0 

1.4 

.45 

.430 

■•9 

1.2 

1 . 5 

1,9 

1.6 

.30 

430 

.B 

1.1 

1.4 

1.7  ' 

1.2 

*36 

). 

f. 

m'/'  '■  '-vJAlO  ■ 

■■  .B 

1.1 

1.3 

1.6 

1.4 

.25 

410 

.7 

1.0 

1.3 

1,9 

1.1 

.25 

(’ 

' 3V0 

. ,hO  , 

,9 

l4l 

1.4 

l.l 

.16 

390 

.65 

.6 

1.1 

1.3 

1.0 

.14 

370 

■ ..BB 

...7 

1.0 

i.2 

1.0 

.12 

370 

.45 

.7 

.9 

l.l 

.9 

.10 

3B0 

.'4B 

< 65 

.6 

1.0 

.9 

.09 

3B0 

.40 

.60 

.8 

1.0 

, .fl 

.06 

i' 

■'1  .330' 

.35 

.50 

.65 

.6 

.7 

,07 

330 

.30 

*49 

.68 

.0 

.65 

.06 

310  ■ 

,25 

.40 

■ .60 

.66 

.55 

.04 

310 

.20 

.35 

.50 

.60 

.50 

.03 

/. 

avo 

.30 

.40 

.50 

.40 

.0? 

290 

.16 

.25 

.35 

.49 

.40 

.02 

070 

.16 

.25 

.35 

.40 

.39 

.02 

270 

.14 

• 20 

.30 

,40 

.35 

.02 

0Bf) 

.12 

.16 

.25 

.30 

.29 

.02 

250 

.10 

• 16 

.25 

.30 

.25 

*02 

['  „ 

030 

WOO 

.12 

,i,a 

.25' 

.IH 

.02 

230 

.06 

.12 

• l6 

• po 

.16 

.02 

aio 

.0<^ 

.10 

.14 

.16 

.14 

.02 

210 

.06 

.10 

• U 

.IS 

.14 

• 02 

i' 

i 

19,0 

.05 

10  7 

,09 

.12 

«0H 

.01 

190 

,05 

.06 

.10 

.14 

.09 

.01 

-j 

\ 

i 

4 

50  N 

N»1B 

1 

45  N 

N«20 

PLIGHT 

PLIGHT 

■ LEVEL  . 

MEAN 

16« 

29 

.IK 

MAX 

MIN 

LEVEL 

ME  AN 

165 

21 

.1* 

MAX 

MIN 

V 

BOO 

2.2 

2.  t 

3.2 

3.7 

3.4 

1.3 

590 

2.0 

2.4 

2.9 

3.3 

3.2 

,7 

B70 

2.0 

2,6 

2,9 

3.4 

3,3 

1.1 

BTO 

1.7 

2.2 

2.6 

3.0 

3.0 

• 60 

BSO 

1.7 

2.2 

2.6 

3.1 

3.1 

.9 

560 

1.5 

1.9 

2.3 

2.7 

2.6 

.45 

S3fl 

1,4 

1.9 

2,3 

2,7 

3.0 

.7 

530 

1.2 

1 .6 

2.0 

2.* 

2.5 

.30 

BIO 

1.3 

1.7 

2.1 

2.6 

2.7 

.66 

610 

1.1 

1.5 

i.e 

2.2 

2.4 

.3(1 

490 

1.1 

1.9 

1.9 

2.3 

2.4 

.55 

490 

1.0 

1,3 

1.7 

2.1 

2.2 

.25 

470 

1.0 

1,3 

1.7 

2.1 

2.0 

,50 

470 

.6 

1.2 

1 .5 

l.V 

2.0 

. 25 

i 

4S0 

.5 

1.1 

1.6 

1.6 

1.6 

.40 

4bO 

1.0 

1 .3 

1.6 

1.6 

.20 

430 

.7 

1.0 

1.3 

1 .6 

1.4 

.36 

430 

• 60 

.9 

l.S 

1.5 

1.7 

.'6 

410 

,60 

.9 

1,2 

1 .5 

1.3 

.25 

410 

,60 

.6 

1.1 

1,3 

1 .6 

.12 

390 

.50 

.7 

1.0 

1.2 

1.2 

.12 

390 

.40 

.65 

.9 

1.2 

1 .5 

.06 

370 

.40 

.65 

,9 

1.1 

l.l 

.09 

370 

.35 

.60 

. 6 

1.0 

1.3 

.06 

350 

.35 

.59 

.7 

.9 

.9 

,07 

350 

.30 

.60 

.65 

.9 

1.1 

.05 

330 

.25 

.49 

.60 

.6 

.6 

.09 

330 

.?b 

.40 

.55 

.7 

.9 

.04 

310 

.20 

.30 

.45 

.59 

.60 

.03 

310 

.16 

.25 

.40 

.60 

.65 

.03 

090 

.14 

.25 

.36 

.45 

*46 

.0? 

290 

.12 

.20 

,30 

.39 

.90 

.02 

270 

.12 

.20 

.30 

.35 

.40 

,02 

270 

.10 

.16 

.25 

.30 

.45 

.02 

2B0 

.09 

• 1 6 

.20 

.25 

.30 

.02 

250 

,06 

.14 

.IS 

. '5 

.35 

.02 

230 

.07 

.12 

.16 

.20 

.29 

.02 

230 

.07 

.10 

• 1 4 

.16 

.30 

.02 

210 

.07 

.10 

.14 

.16 

.IH 

.02 

2lO 

.Of 

.10 

.12 

,16 

.20 

.02 

190 

.06 

.09 

.10 

. 14 

.10 

.01 

190 

.06 

.09 

.12 

.14 

*14 

.02 

A-31 


APftlL  - EASTERN  NOHTH  AMERICA 
UNIT  I PPMV 


PERCENTAGES  INDICATE  PROBABILITY  OF  EXCEEDING  AMOUNT  SHOWN. 


FLIGHT 

LEVEL 


l.T 

2.1 

2.5 

2.9 

3.0 

.60 

1.5 

1.9 

2.3 

2.7 

2.7 

.SO 

1.2 

1.6 

2.(1 

2.4 

2.4 

.40 

1.0 

1.3 

1.7 

2.0 

2.0 

.25 

.9 

1.2 

1.6 

1.9 

2.0 

.20 

.8 

1.1 

1.5 

1.8 

1.9 

.18 

,7 

1.0 

1.3 

1 < 6 

1.9 

.14 

.55 

'.<9 

1.2 

1.5 

1.8 

.09 

.50 

.8 

1.1 

1.4 

1.7 

.07 

.40 

,7 

1.0 

1.2 

i • ^ 

.06 

.35 

.60 

.9 

1.1 

1.5 

.04 

.30 

.50 

.7 

1.0 

1.3 

.04 

.25 

.40 

.60 

.8 

1.1 

.04 

.18 

.35 

.45 

.60 

.9 

.03 

,12 

.20 

.30 

.40 

.65 

.03 

.09 

.16 

.'25 

.30 

.50 

.03 

.08 

.14 

.20 

.25 

.40 

.03 

.07 

.12 

.16 

.20 

.30 

.02 

FLIGHT 


UA  U7 

1.1  1.4 


08 

.12 

07 

.10 

06 

.09 

MAX  MIN 


1.0  .20 

.7  .12 


30  .05 


30 

.25 

.03 

25 

.20 

.02 

20 

.18 

.02 

05 

.08 

.10 

.12 

.09 

05 

.07 

.10 

.12 

.08 

05 

.07 

.09 

.10 

.08 

06 

.07 

.05 

.10 

.08 

05 

.06 

.08 

.09 

.07 

FLIGHT 

LEVEL  MEAN 


FLIGHT 


.06 
• 06 

• 08 
.08 

MEAN 

165 

08 

.12 

07 

.10 

06 

.09 

65  .8 

35  .45 

30  .40 


V 1.2  1.4  1,6 

7 .V  1.1  1.3 


• a .V 

45  .55 


30  .40  .50 

25  .35  .45 

30  .t5 

25  ,30 

20  .25 

IH  ,75 

U ,20 


EH 


MAX  MIN 


li3 

l.l 


• n 
55 
50 
40 
35  ,06 


2 

08  .01 

08  .0< 

2 1 

08  .02 
UH  .02 


*P»1L  - KASTEBM  NORTH  AMEBICA 
UNIT  I PHNV 


PPBCENTAGES  INDICATE  PROBABILITY  OF  EXCEFOINO  AMOUNT  SHOWN. 


' S90 

570 

559 

!■ 

290 

; 

270 

250 

230 

1 

fc', 

210 

IQA 

FL  OHT 


, 

10'»N 

Nal4 

hean 

164 

24 

.14 

MAX 

MIN 

.35 

.45 

.55 

.65 

• 60 

.12 

.25 

.35 

.45 

.50 

.45 

.10 

• in 

.25 

.30 

.35 

.30 

.07 

.09 

.12 

• 1 6 

.18 

.12 

.04 

.08 

.12 

.14 

.18 

.12 

.04 

.08 

.10 

.14 

.16 

.12 

.03 

.07 

.10 

.12 

.16 

.12 

.03 

.06 

.09 

.12 

.14 

.12 

.02 

. 06 

.08 

• 10 

.12 

.12 

.02 

.05 

.07 

.09 

.12 

.10 

.01 

.04 

.06 

.08 

.10 

.10 

.01 

.04 

.96 

.00 

.10 

.10 

.01 

.04 

.06 

.08 

.10 

• 10 

.01 

.04 

.06 

.00 

.10 

.09 

.01 

.04 

• 06 

• 00 

.10 

.09 

.01 

.04 

.06 

.00 

.10 

.09 

.01 

.04 

• 06 

.00 

.10 

.09 

.01 

.04 

.06 

.08 

.10 

.00 

.00 

.04 

.06 

.08 

.10 

.08 

.00 

• 04 

.06 

• 08 

.10 

.08 

.00 

.04 

.06 

.08 

.10 

.00 

.00 

FLIGHT.  , 

level  MtAN  16»  8«  .14; 


50' 

40 

.65 

.50 

''U 

.60 

n 

.14 

25 

.36 

.45 

.MO 

.45;. 

.I-.09 

12 

.18 

.25 

.30 

.25 

.05 

12 

.16 

.20 

.25 

.25 

.05 

10 

: .14 

.20 

.>5 

.20 ; 

U4 

09 

.14 

.18 

.20 

.18 

.04 

08 

.12 

.14 

.18 

• 16 

*03 

07 

.10 

.14 

• 15 

.14 

.03 

06 

.09 

.11 

.16 

.12 

.02 

Ob 

.08 

.10 

.14 

.10 

.02 

05 

.08 

.10 

.12 

.10 

.02 

Ob 

.07 

.10 

.12 

.09. 

.02 

05 

.07 

.09 

.12 

.09 

.01 

Ob 

.07 

.09 

■ni 

• on 

.01 

.04  >06  «0a  ,|0  iOH 

•OW  tOb  .OB  ilO  .OH 

•04  .06  .OB  .10  .on 

•04  .06  .00  .10  .09 

•04  .06  .00  .to  .09 


lEAN 

16» 

25 

■ .1* 

MAX'  1 

1.1 

2.7 

3.3 

3,V  , 

,6.7 

l.U 

2.4 

2.0 

3.5 

S i 7 ' ' ■■ 

l.B 

2.1 

2.6 

3.1 

4’.  6 

1.2 

1.7 

2.2 

2.7 

3.4 

1.1 

l.A 

2>0 

2.5 

3.1 

1.0 

1.4 

1.0 

2.2 

2.0 

.V 

1.2 

1.6 

1.9 

2.5 

.7 

1.0 

1.3 

1.6 

2.2 

.«0 

.0 

1*2 

1.5 

1.0 

.50 

ff  A 

1.0 

1.3 

1.4 

. 4b 

.65 

*« 

1.1 

1.0 

.3b 

.55 

• 0 

.9 

.9 

.30 

.45 

.60 

.0 

.7 

.20 

.35 

.45 

.40 

.60 

30  .00 


UNITl  PPHV 


PERCENTAOES  INDICATE  PHOBABIUlTr  OF  EXCEEDING  AMOUNT  SHOWN. 


FLIGHT 

LEVEL 

MEAN 

16S 

43*N 

2i 

.18 

N>14 

MAX  MIN 

flight 

LEVr.L  , 

Hr4H 

168 

36"  N 

2M 

;i8; 

■MAX 

NaPO 

,MIN 

S«0 

1. 8 

I. a 

2.0 

2.3 

2.0 

1.2 

890 

1.2 

1.8 

1.9 

2.3 

2a 

2’a 

870 

li4 

1.6 

1.9 

2.2 

1.9 

1.0 

870 

1.0 

1.3 

1.6 

2.0 

1 .6 

'i60 

880 

1. 1 

I • s 

i.a 

2.1 

1.7 

.7 

880 

• a 

I'l 

1.4 

1.7 

1.8 

830 

.9 

U3 

1.6 

1.9 

1.8 

• 40 

530 

.80 

• A 

1.0 

1.3 

1.2 

• 20 

'5 1 0 V 

• 9 

111 

1.4 

1.7 

1.4 

.40 

810 

.80  . 

.7 

1.0 

1 .2 

l.T 

’'i'po 

490 

% 8 

liO 

1 • 3 

1.8 

1.3 

.38 

490 

.48 

.68 

.9 

1.1 

• 9 

• 16 

470 

■ 65 

• 9 

1.1 

1.3 

1.1 

• 38 

470 

.40 

• 60 

.8 

1.0 

• 6 

• 16 

450 

• 55 

i7 

.9 

1.0 

1.0 

.38 

480 

.38 

.80 

.68 

.a 

.68 

• 10 

430 

• 55 

i7 

• a 

1.0 

• 9 . 

• 30 

430 

.30 

.46 

• 60 

.a 

.60 

• oa 

410 

• 50 

1 7 

.9 

1.0 

•a 

.25 

410 

.28 

.40 

.85 

,7 

.60 

• 07 

390 

• 65 

• 68 

.9 

1.1 

•a 

.16 

390 

.20 

.38 

.80 

.60 

.88 

.06 

370 

• 40 

• 60 

• a 

1.0 

.7 

• 14 

370 

' aa 

.30 

.40 

• •«8 

• 80 

.08 

380 

• 35 

• 80 

.7 

.9 

.68 

.12 

350 

.16 

.25 

.38 

.48 

• 40 

.08 

3.30 

• 25 

• 40 . 

.88 

.7 

.88 

.09 

330 

.14 

.20 

.30 

• 38 

• 30 

• 04 

3I0 

• I A 

• 30 

.40 

.88 

.48 

.06 

310 

.10 

.16 

.20 

• 28 

• 28 

• 04 

390 

• U 

• 28 

.38 

.48 

.40 

.08 

290 

.09 

.12 

.16 

• PO 

• IH 

.03 

270 

• I2 

• 20 

• 30 

.40 

.38 

.08 

270 

.09 

.12 

.16 

• l8 

aa 

.03 

280 

• 1 2 

• la 

.28 

.38 

*30 

.08 

280 

• na 

.12 

.16 

• ia 

• la 

.03 

230 

• U 

• 16 

.20 

.28 

.28 

.08 

230 

• oa 

• 12 

.14 

• la 

• la 

1 0 3 

210 

• 0«d 

• 12 

• 16 

.20 

• IR 

.08 

210 

• na 

.12 

.14 

• la 

. la 

.03 

190 

• 08 

• 10 

.12 

.14 

.12 

.06 

190 

• oa 

.10 

• 14 

.16 

. 16 

• 03 

FLIGHT 

LEVEL 

MEAN 

32"  N 

168  28 

• U 

HAX 

N>16 

MIN 

890 

.9 

1.2 

1.4 

1.6 

1.3 

.80 

870 

.7 

.9 

1.1 

1.3 

1.1 

.60 

880 

.80 

.68 

.8 

1.0 

.9 

.30 

830 

.28 

.60 

.80 

.68 

.68 

.16 

810 

.28 

• 38 

.80 

.60 

• 60 

.12 

490 

.20 

.38 

.48 

.60 

.60 

.10 

470 

.20 

.30 

.48 

.88 

.88 

.09 

480 

.16 

.30 

.60 

.80 

.80 

.07 

630 

.16 

• 28 

.38 

.68 

.68 

.06 

610 

.16 

.20 

.30 

.35 

• 30 

.05 

390 

.10 

.16 

.20 

.28 

.20 

.03 

370 

.10 

.16 

• la 

.20 

• IR 

.03 

350 

.09 

.14 

.16 

.20 

1 16 

.06 

330 

.09 

.12 

.16 

• la 

.16 

• 06 

310 

• OB 

.10 

.16 

.16 

• 16 

.06 

290 

.08 

.10 

.12 

.16 

ap 

.06 

270 

.07 

.10 

.12 

.16 

.12 

.06 

280 

.07 

.10 

.12 

.16 

.12 

.06 

230 

.07 

.09 

.12 

.16 

• 10 

.06 

210 

.07 

.09 

.10 

.12 

• 10 

.06 

;90 

.07 

.08 

.10 

.12 

• 09 

.06 

A-3b 


'oWI'WaI.  'l^iV  ••tr 


L_ 

1' 

59f 

srr 

1 

*)S( 

[;■ 

53( 

1 (' 

f)l( 

?,i 

2.B 

3 . 3 

3.H 

3.6 

1.0 

?,i 

2.6 

3 . 1 

3,6 

3 • ^ 

1.6 

1 IV 

2.4 

2.B 

3,3 

3.2 

1.1 

1.7 

2.1 

2.B 

3.0 

2.0 

.7 

l.f> 

1.0 

2.4 

2. ft 

2.6 

.60 

1.4 

1 .B 

2.2 

?.b 

2.3 

.60 

1 

1.6 

1.0 

2.3 

1.0 

.35 

1.0 

1.4 

1.7 

2.0 

1 • 6 

.25 

.V 

1.2 

1 .6 

1 .8 

1 • ^ 

.20 

.U 

1.1 

1.3 

1.6 

1.3 

.20 

.6b 

.0 

1 . 1 

1.4 

1.1 

.20 

.b 

1.0 

1.2 

1.0 

.1ft 

.BO 

.6B 

.0 

1 .0 

.0 

.14 

.40 

.SB 

.7 

.0 

.7 

.10 

.30 

.40 

.SB 

.7 

.60 

.06 

.20 

.SB 

.48 

.65 

.46 

.04 

.lU 

.26 

.36 

. *5 

.40 

.04 

.u 

.20 

.26 

. 35 

.30 

a 0 3 

.OB 

.14 

.20 

.25 

.26 

.03 

.OT 

.12 

. l6 

.20 

.16 

.03 

.06 

.08 

.10 

,14 

.10 

.02 

M»Y  - EASTCP»<  NORTH  AMERICA  | 

UNITJ  PPMV 

PERCENTAGES  INDICATE  PROBABILITY  Of  EXCEEDING  AMOUNT  SHOWN. 

fiOPN  N«12  »S*N  N»lS 


FLIGHT 

LEVEL 

MEAN 

169 

2ft 

• Ift 

MAX 

MIN 

FLIGHT 

LEVEL 

MEAN 

16ft 

2« 

.1ft 

max' 

MIN 

b90 

2i2 

2.7 

3.2 

3.7 

3.7 

1.9 

590 

2.2 

2.6 

3.1 

3.6 

1.6 

BTO 

2i0 

2.9 

3.0 

3.9 

3.9 

1.9 

970 

l.V 

2.6 

2.9 

3,2 

3.6 

1.2 

SSO 

l.B 

2.3 

2.7 

3.2 

3.2 

1.1 

990 

1.7 

2.1 

2.5 

2.9 

3.2 

1.0 

930 

lt6 

2.0 

2.6 

2.9 

2.9 

.7 

530 

1.6 

1.8 

2.2 

2.6 

2.9 

.7 

910 

lt4 

1.9 

2.3 

2.7 

2.6 

.60 

5)0 

1.3 

1.7 

2.1 

2.9 

2.6 

. 60 

490 

1.3 

1.7 

2.1 

2.9 

2.3 

,65 

690 

1.2 

1.6 

1.9 

2.3 

2.3 

. 69 

4T0 

1.2 

1.9 

1.9 

2.3 

1.9 

.30 

470 

1.1 

1.6 

1.7 

2.1 

1.9 

.30 

4b0 

1.0 

1.3 

1.7 

2.0 

1*6 

.16 

690 

.9 

1.2 

1.5 

1.9 

1.6 

.16 

430 

.9 

1.2 

1.9 

i.a 

1.6 

.16 

630 

.9 

1.1 

1.6 

1.7 

1 • 4 

.12 

4l0 

.6 

1.0 

1.3 

1.6 

1.3 

.16 

610 

. 69 

.9 

1.2 

1.9 

1.3 

.10 

390 

.90 

.9 

1.1 

1.6 

1.1 

.20 

390 

.95 

• B 

1.0 

1.3 

1.1 

.09 

370 

.99 

.7 

1.0 

1.2 

1.0 

.la 

370 

.69 

.7 

• 9 

1.1 

1.0 

.07 

390 

.49 

.69 

.a 

1.0 

.9 

.16 

390 

.60 

.60 

.9 

1.0 

. 9 

. 06 

330 

.39 

.90 

.7 

.7 

.10 

330 

.30 

.90 

. 69 

.9 

.7 

.06 

310 

.29 

.40 

.90 

.69 

.60 

.09 

310 

.29 

.35 

.90 

.60 

.95 

.03 

290 

.la 

.30 

.60 

.90 

.69 

.03 

290 

.16 

.29 

.60 

.90 

.60 

.02 

270 

.16 

.29 

.39 

.69 

.60 

.03 

270 

.16 

.29 

.30 

.60 

. 39 

.02 

290 

.12 

.20 

.29 

.39 

.30 

.03 

290 

.10 

.19 

.29 

.30 

.29 

.01 

230 

.00 

.16 

.20 

.29 

.29 

.03 

230 

.09 

.16 

.18 

.?5 

.20 

.01 

210 

.07 

.12 

.16 

.20 

.16 

.03 

210 

.07 

.10 

• 1 4 

.?0 

.16 

.01 

190 

.06 

.ua 

.10 

.16 

.10 

.02 

190 

.06 

.OB 

.10 

.16 

.12 

.01 

FLIGHT 

LEVEL 

MEAN 

16ft 

SO^N 

2« 

.19 

MAX 

Nb15 

MIN 

FLIGHT 

LEVEL 

MFAN 

16« 

69'*  N 

2ft 

.1ft 

MAX 

N«20 

MIN 

990 

2.1 

2.9 

2.9 

3.3 

3.3 

1.1 

590 

1.9 

2.3 

2.7 

3.1 

2.9 

.9 

970 

1.8 

2.2 

2.6 

3.0 

3.2 

.9 

970 

1.6 

2.0 

2.6 

2,8 

2.8 

.7 

590 

1.6 

2.0 

2.3 

2.7 

3.0 

.7 

550 

1.4 

1.9 

2.1 

2.9 

2.6 

.50 

530 

1.3 

1.7 

2.0 

2.6 

2.9 

.50 

530 

1.1 

1.9 

1.9 

2.2 

2.5 

.30 

510 

1.2 

1.5 

1.9 

2.2 

2.6 

.60 

510 

1.0 

1.6 

1.7 

2.0 

2.2 

• 29 

490 

1.1 

1.6 

1.7 

2.1 

2.3 

.35 

490 

.9 

1.2 

1.9 

1.9 

2.0 

.20 

470 

.9 

1.3 

1 « B 

1.9 

1.9 

.25 

470 

.9 

1.1 

1.6 

1.7 

1.7 

• 16 

450 

.9 

1.1 

1.6 

1.7 

1.9 

.14 

450 

.65 

.9 

1.2 

1.8 

1.6 

.12 

430 

.7 

1.0 

1.3 

1.5 

1.3 

.10 

630 

.95 

.8 

1.1 

1.3 

1.2 

.09 

410 

.60 

.9 

l.l 

1.6 

1.2 

.09 

410 

.65 

.7 

.9 

1.2 

1.1 

.07 

390 

.50 

,7 

1.0 

1.2 

1.0 

.06 

390 

.39 

.60 

.8 

1.0 

1.0 

.06 

370 

• 60 

.69 

.9 

1.1 

.9 

.09 

370 

.30 

.50 

.7 

.9 

• 9 

.06 

390 

.35 

.99 

.7 

.9 

.9 

.04 

350 

.25 

.65 

.60 

.9 

.9 

• 06 

330 

.29 

.65 

.60 

.8 

.69 

.03 

330 

.20 

.35 

.90 

.60 

.65 

.03 

310 

.20 

• 39 

.69 

.60 

.90 

.02 

310 

.16 

.25 

.39 

.69 

.50 

• 03 

290 

.16 

.25 

.35 

.69 

.60 

.02 

290 

.12 

.20 

.30 

.39 

.60 

.03 

270 

.12 

.20 

.30 

.60 

.35 

.02 

270 

.10 

.19 

.25 

.30 

. 35 

• 03 

250 

.10 

.16 

.29 

.30 

.25 

.02 

250 

.09 

.16 

.20 

.29 

.25 

.02 

230 

.09 

.12 

.19 

.29 

.20 

.0? 

230 

.07 

.12 

• iB 

.20 

.18 

.02 

210 

.07 

.10 

.16 

.18 

.16 

.02 

210 

.07 

.10 

.16 

.16 

.16 

.02 

190 

.06 

.09 

.12 

.16 

.12 

.01 

190 

.06 

.09 

.12 

.16 

.10 

.02 

A-39 


UlaMMliMIMIMt 
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JUNE  - JAPAN 


UNIT!  PPMV 


PEPCENTARES  INDICATE  PROBABILITY  OE  EXCFEOINO  AMOUNT  SHOViN. 


FLIGHT  I 
LEVEL  MEAN 


1A%  2%  .\% 


KS  2.1 
i.i>  I. a 


2.1  2.3 

I. a 2.1 
l.G  1.9 


1.0  1.3 

1.1 


FLIGHT 

LEVEL 

MEAN 

16« 

2% 

.!« 

MAX 

MIN 

B9P 

.fl 

1.1 

1.3 

1.6 

1.4 

.35 

570 

.65 

.8 

1.0 

1.2 

1.1 

.30 

550 

.40 

.55 

.7 

.9 

.» 

.20 

530 

.20 

.30 

.40 

.50 

.45 

.12 

510 

.20 

.30 

.35 

.45 

.45 

.10 

A90 

.16 

.25 

.35 

.40 

.40 

.09 

470 

.U 

.20 

.30 

.40 

.40 

.08 

450 

.12 

.20 

.25 

.35 

.35 

.06 

430 

.10 

.18 

.25 

.30 

.30 

.05 

410 

.09 

.14 

,20 

.25 

.25 

.04 

390 

.05 

.12 

.18 

.20 

.20 

.04 

370 

.07 

.12 

« 1 6 

.20 

.20 

.03 

350 

,07 

.10 

.14 

.18 

.16 

.03 

330 

.06 

.09 

.12 

.16 

.14 

.03 

310 

.06 

.08 

.10 

.14 

.12 

.03 

290 

.05 

.08 

>10 

.1? 

.10 

.03 

2 70 

.05 

.07 

.10 

.12 

.10 

.03 

250 

.05 

.07 

.09 

.12 

.09 

.02 

230 

,05 

.07 

.09 

.12 

.09 

.02 

210 

.05 

.07 

.09 

.12 

.OB 

.02 

190 

.05 

.07 

.09 

.12 

.OB 

.02 

FLIGHT 

LEVEL 


MAX  MIN 


JUNE  - WESTERN  NORTH  AMERICA 


UNITl  PPMV 


PERCENTAGES  INOICATE  PROBAflIl.lTY  OF  EXCEEDING  AMOUNT  SHOwN, 


ELIOHT 

LEVEL 

MEAN 

16« 

45"  N 

.!« 

MAX 

M«2B 

MIN 

FLIGHT 

level 

Mean 

16% 

4U'>N 

2% 

.1* 

MAX 

N'>62 

MIN 

590 

1.5 

1.9 

2.3 

2.6 

2.2 

1.0 

590 

1.3 

1.5 

l.b 

P.O 

1.9 

.8 

sro 

1.4 

l.a 

2.1 

2.4 

2.0 

.B 

570 

1.1 

1.3 

1.6 

i.B 

1 .6 

.65 

550 

1.2 

1.6 

1.9 

2.2 

l.B 

.65 

550 

.8 

1.1 

1.3 

1.6 

1 .4 

. 45 

530 

1.0 

1.4 

1.7 

2.0 

1.6 

.40 

530 

.60 

.B 

1.1 

1.3 

1 .2 

.25 

510 

• 9 

1.2 

1.6 

1.9 

1.5 

.35 

510 

.50 

.7 

l.D 

1.2 

l.l 

.20 

490 

.5 

1.1 

1.4 

1.7 

1.3 

.25 

490 

.45 

.65 

.9 

i.i 

1.1 

,16 

470 

.60 

.9 

1.2 

1.5 

1.2 

.IB 

470 

.40 

.60 

.« 

1.0 

1 .(1 

.10 

450 

.45 

.7 

1.0 

1.3 

1.0 

.09 

450 

.30 

.50 

.7 

.9 

1.0 

.04 

430 

.40 

.65 

.9 

1.2 

1.0 

.06 

430 

.26 

.45 

.60 

.8 

.9 

.03 

410 

.35 

.60 

.9 

1.1 

.9 

.06 

410 

.25 

.40 

.55 

.7 

.9 

.02 

390 

.30 

.55 

.B 

1.0 

.n 

.04 

390 

.18 

.35 

.50 

.65 

.4 

.01 

370 

.25 

.45 

.65 

.9 

.7 

.03 

37  0 

.16 

.30 

.45 

,55 

.H 

.01 

350 

.20 

.35 

.55 

.7 

.60 

.02 

350 

.14 

.25 

.35 

.50 

.65 

.01 

330 

.16 

.25 

.40 

.50 

.46 

.02 

330 

.10 

.20 

.30 

.40 

.55 

.00 

310 

.10 

.IB 

.25 

.30 

.30 

.01 

310 

.OH 

.14 

.20 

.25 

. 45 

.00 

P90 

.07 

.12 

.16 

.20 

.25 

.01 

290 

.06 

.12 

• 1 6 

.20 

.35 

.00 

Z70 

.06 

.10 

. 16 

.20 

.20 

.01 

270 

.06 

.10 

.14 

.20 

.30 

.00 

250 

.06 

.10 

.14 

.18 

.IB 

.01 

250 

.06 

.10 

.14 

.18 

.25 

.00 

230 

.06 

.09 

.12 

.16 

• 1 6 

.01 

230 

.05 

.09 

.12 

.16 

.20 

.01 

210 

.05 

.05 

.10 

.14 

.12 

.01 

210 

.05 

.08 

.10 

.12 

.16 

.01 

190 

.05 

.07 

.09 

.10 

.09 

.01 

190 

.05 

.07 

.09 

.10 

.10 

.01 

FLIGHT 

LEVEL 

MEAN 

16« 

35”  N 

2% 

.1% 

MAX 

Nal6 

MIN 

590 

1 .2 

1.5 

1.7 

2.0 

1.9 

.8 

570 

.9 

1.2 

1.4 

1.7 

1.6 

.60 

550 

.65 

.9 

1.1 

1.3 

1.3 

.40 

530 

.40 

.55 

.7 

.9 

.9 

.25 

510 

.35 

,55 

,7 

.9 

.8 

.20 

490 

.35 

.50 

.7 

.9 

.H 

.16 

470 

.30 

.50 

• 65 

.9 

.8 

.10 

450 

.25 

.45 

• 65 

.8 

.7 

.06 

430 

.20 

.40 

• 55 

.7 

.60 

.04 

410 

.16 

.30 

.40 

.55 

.45 

.04 

390 

.12 

.20 

.30 

.35 

.30 

.03 

370 

.10 

.16 

.25 

.30 

.25 

.02 

350 

.09 

.14 

.20 

.25 

.20 

.02 

330 

.07 

.12 

.16 

.20 

.18 

.02 

310 

.06 

,09 

.12 

.16 

.14 

.01 

290 

.05 

.07 

.10 

.12 

.12 

.01 

270 

.05 

.07 

.09 

.12 

.10 

.02 

250 

.04 

.07 

.09 

.10 

.10 

.02 

230 

.04 

,06 

.08 

.10 

.09 

.02 

210 

.04 

.06 

.07 

.08 

.08 

.02 

190 

.04 

.05 

.06 

.07 

.07 

.02 

A-A6 


mOHT 

LEVEU 


JUNE  - EASTERN  NQhTH  AMEwtCA 
UNlTl  PPMV 


PERCENTAQLS  INDICATE  PHOBABILITY  OF  tXCKFOING  AMOUNT  SHOWN. 


PLIGHT 

LEVEL  MrAN  U%  2»  ,1* 


l-LIOHT 


2.4 

2.7 

3.0 

3.3 

2.8 

1.8 

5< 

>0 

2.1 

2.4 

2.7 

3.0 

2.6 

1.6 

5: 

ro 

1.9 

2.2 

2.4 

2.7 

2.3 

1.3 

5! 

>0 

1 • 6 

1.9 

2.1 

2.4 

2.0 

1.0 

5; 

10 

1.5 

1.7 

2.0 

2.2 

I.a 

.9 

5: 

10 

1.3 

l.S 

i.a 

2.0 

1.6 

.7 

4< 

)0 

1.1 

1.3 

1.5 

1.7 

1.4 

.60 

4] 

ro 

.9 

1.1 

1.3 

l.b 

1.1 

.45 

4! 

>0 

.a 

1.0 

1.2 

1.3 

1.1 

.35 

4; 

30 

.7 

.9 

1.0 

1.2 

1.0 

.25 

41 

10 

.60 

• A 

.9 

1.1 

1.0 

.16 

3( 

10 

,55 

.7 

.8 

1.0 

.9 

.12 

3i 

ro 

.45 

.60 

,7 

.9 

.8 

.09 

3! 

>0 

.35 

.50 

.65 

.a 

.7 

3; 

10 

.30 

.40 

.50 

.65 

.60 

.04 

3] 

10 

.20 

.30 

.40 

.55 

.50 

.02 

2< 

)U 

.IQ 

.25 

.35 

.40 

.45 

.02 

270 

.12 

.18 

.25 

.30 

.35 

.02 

250 

.09 

.14 

.18 

.2(1 

.30 

.02 

230 

.08 

.12 

.16 

.18 

.25 

.02 

210 

.07 

.10 

.12 

.16 

.20 

.02 

190 

70'’N 

N»15 

PLIGHT 

MEAN 

16« 

2% 

.rt 

MAX 

MIN 

LEVEL 

?.<*  2.6 
?.l  2.4 

l.V  2.1 
l.b  l.n 


* w ^ 

1.4  1.7  1.9  2.2 

1.3  1.5  1.7  2,0 

1.1  1.3  1.5  l.B 

.V  1.1  1.3  1.5 

.a  1.0  1.2  1.4 

.7  .9  1.1  1.2 

.60  .B  .9  1,1 


60 

50 

.02 

45 

.02 

35 

. 02 

30 

Wa 

25 

.02 

?0 

.02 

f LIGHT 
LEVEL 


y' 

SG( 

r 

67( 

1 

iV 

5S( 

S3( 

BU 

JUNE  - EASTERN  NORTH  AMERICA 
UNITt  PPMV 


PERCENTAGES  INDICATE  PROBABILITY  OE  EXCEEDING  AMOUNT  SHO*N. 


FLIGHT 

LEVEL  MEAN  IBKi  .!» 


FL  OHT 


2,3 

2.6 

2.9 

3.2 

2.9 

1.7 

990 

2,0 

2.3 

2.6 

2.9 

2.7 

l.H 

570 

1. 7 

2.0 

2.3 

2.6 

2.5 

1.3 

590 

l.A 

1.7 

2.0 

2.3 

2.2 

1.0 

930 

1.3 

1.6 

1.9 

2.2 

2.0 

.9 

910 

1.1 

1.4 

1.7 

2.0 

1.9 

.7 

41 

^0 

1 .0 

1.2 

1.9 

l.B 

1.7 

.95 

4 

ro 

.« 

1.1 

1.3 

1.6 

1.4 

.40 

4! 

10 

.7 

.9 

1.2 

1.4 

i • 3 

.30 

4. 

10 

.60 

.A 

1.1 

1.3 

1.1 

.20 

4 

10 

.Sfi 

.7 

.9 

1.1 

.9 

.14 

31 

10 

.AH 

.66 

.a 

1.0 

• a 

.10 

3' 

ro 

.40 

.96 

.7 

.9 

• A 

.09 

3! 

>0 

.30 

.49 

.60 

.7 

.7 

.06 

3 

10 

.20 

.39 

.49 

.60 

.60 

.04 

3 

10 

.14 
. 1 2 
.09 

.29 

.20 

.14 

.3b 

.30 

.20 

.49 

.39 

.29 

.90 

.40 

.30 

i 

2 

2 

2 

»o 

ro 

30 

.07 

.10 

.14 

.la 

.25 

• 03 

230 

.06 

.09 

.12 

.16 

# 1 A 

.03 

210 

.06 

.oa 

.12 

.14 

.10 

.02 

190 

ho'*  n 

N>1H 

FLIGHT 

MEAN 

16« 

24 

.14 

MAX 

MIN 

LEVEL 

1.9 

2.2 

2.9 

2.9 

2.6 

1.0 

.6 

1.9 

2.2 

2.4 

.6 

t .3 

1.6 

1.9 

2,2 

2.1 

.95 

1 .0 

1.3 

1.6 

l.B 

l.B 

.30 

.9 

1.1 

1 .4 

1.7 

1.7 

• 25 

. 9 

1.0 

1.3 

1.9 

1.9 

.20 

.60 

.9 

1.1 

1.3 

1.4 

.IB 

.90 

.7 

.9 

1.1 

1 .? 

.12 

.40 

.60 

• a 

1.0 

1.1 

.10 

,Jb 

.99 

.7 

.9 

1.0 

.OB 

.30 

.49 

.60 

.9 

.9 

.06 

,29 

.40 

.55 

.7 

• A 

.05 

.20 

.30 

.45 

.95 

.65 

.04 

.16 

.25 

.39 

.49 

.55 

.03 

.10 

.18 

.29 

.39 

.40 

.02 

.09 

.14 

.20 

.25 

.30 

.02 

.09 

.12 

1 1 6 

.20 

.29 

.02 

.07 

.10 

.14 

.IB 

.20 

.02 

.06 

.09 

.12 

.14 

.IB 

.02 

.06 

.12 

.14 

.14 

.02 

►'LIGHT 


l.A 

1.9 

2.3 

2.6 

2.4 

.7 

1.3 

1.7 

2.0 

2.3 

2.1 

.50 

1.1 

1.4 

1.7 

1.9 

i « 6 

.35 

• B 

1.1 

1.3 

1.6 

1.2 

.14 

.7 

.9 

1.2 

1.4 

1.2 

.12 

.60 

1.0 

1.3 

1.2 

.09 

.BO 

.7 

.9 

1.1 

1.1 

.07 

.35 

.55 

.7 

.9 

1.1 

.04 

.30 

.45 

.65 

.6 

1.0 

.03 

.25 

.40 

.55 

.7 

.9 

.02 

.20 

.35 

.50 

.65 

.8 

.01 

.16 

.30 

.40 

.55 

.7 

.01 

.07 

.10 

.14 

• 1 6 

.16 

.01 

2B0 

.07 

.10 

.12 

.16 

. |4 

.01 

2J0 

.09 

.12 

.14 

.12 

.01 

210 

.06 

.09 

.12 

. 1 4 

.10 

.01 

190 

30  *N 

N-12 

16« 

►LIGHT 

MEAN 

2% 

.u 

MAX 

MIN 

LEVEL 

1.3 

1.5 

1.7 

2.0 

2.3  . 

1.0 

1.3 

1.5 

1.7 

1.9  . 

.6 

1.0 

1.2 

1.4 

1.6  . 

.55 

.8 

.9 

1.1 

1.2  . 

.50 

.65 

1 B 

1.0 

1.1  . 

.45 

.60 

.7 

.9 

1.0  . 

on  .12 


1.4 

1.7 

2.0 

2.3 

2.4 

1.2 

1.5 

1.7 

2.0 

2.0 

.9 

1.2 

1.4 

1.7 

1.6 

.7 

.9 

1.1 

1.4 

1.2 

.60 

* B 

1.0 

1.2 

1.1 

.50 

.7 

.9 

U1 

1.1 

.40 

.60 

.8 

.9 

1.0 

12  .IB 


>12  .14 

>12  .14 


MAX  H|N 


12  .02 


I JUNE  ~ EASTEHN  north  AMERICA  | 

UNITI  PPMV 

PERCENTAGES  INDICATE  PROBABILITY  OF  EXCEEDING  AMOUNT  SHOwN. 


PO^N  N»n  IS^N  N«b 


FLIGHT 

LEVEL 

MEAN 

16W 

2% 

.15 

MAX 

MIN 

FLIGHT 

LEVEL 

MEAN 

165 

25 

.15 

MAX 

MlN 

S90 

.9 

1.1 

1.3 

1.4 

1.2 

.60 

590 

.8 

.9 

1 .1 

1.2 

1.1 

.45 

570 

tB 

.9 

1.1 

1.2 

1.0 

.45 

570 

.65 

■ fi 

.9 

1.0 

.9 

.30 

S60 

.60 

.7 

.9 

1.0 

.8 

.25 

550 

.45 

.60 

.7 

.B 

.65 

.20 

530 

.AO 

.55 

.65 

.a 

.65 

.09 

530 

.30 

.40 

.50 

.60 

.45 

• 08 

510 

.35 

.45 

.60 

.7 

.60 

.07 

510 

.25 

.35 

.45 

.85 

*40 

.07 

A90 

.30 

.40 

.50 

.60 

.50 

.06 

490  . 

.25 

• 30 

.40 

:..45 

.35 

.05 

ATO 

>25 

.35 

.45 

.50 

.45 

.04 

470 

.18 

.26 

.30 

*40 

.30 

.03 

ASO 

.IB 

.25 

.35 

.40 

.35 

.01 

450 

.12 

.18 

.25 

.30 

.20 

.01 

A3Q 

.14 

.20 

.25 

.35 

.30 

.01 

430 

.10 

.16 

.20 

.P5 

.18 

.01 

AlO 

.12 

.16 

.20 

.25 

.25 

.02 

410 

.09 

.12 

.16 

.?o 

*16 

.01 

390 

.09 

.12 

.16 

.18 

.20 

.02 

390 

.06 

.09 

.12 

• 14 

.12 

.01 

370 

.08 

.10 

.14 

.16 

.18 

.02 

370 

.06 

.08 

.10 

. 1 4 

*12 

• 01 

350 

.08 

.10 

.14 

.16 

.18 

.02 

350 

.06 

.08 

.10 

.12 

.12 

.01 

330 

.07 

.10 

.14 

>16 

.16 

.02 

330 

.05 

.08 

.10 

.|2 

• 10 

• 01 

310 

.07 

.10 

.14 

.16 

.16 

.0? 

310 

.05 

.07 

.09 

.12 

• ID 

• Ol 

290 

.07 

.10 

.12 

.16 

.16 

.02 

290 

.05 

.07 

.09 

• lO 

.10 

.01 

270 

.07 

.10 

. 12 

.16 

.14 

.02 

270 

.05 

.07 

.09 

.10 

.09 

• 01 

250 

.06 

.09 

.12 

.16 

.14 

.02 

250 

.05 

.07 

.09 

.lO 

.09 

.01 

230 

.06 

.09 

.12 

.12 

.02 

230 

.05 

.06 

.08 

• |0 

.08 

.01 

210 

.06 

.08 

.12 

.14 

.12 

.02 

210 

.04 

.06 

• Ob 

.|0 

.0? 

.01 

190 

.05 

.08 

.10 

.12 

.10 

.02 

190 

.04 

*06 

.08 

.09 

.06 

• 01 

10®N  N*!*) 


FLIGHT 

LEVEL 

MEAN 

165 

25 

.15 

MAX 

MIN 

590 

.60 

.7 

.9 

1.0 

1.0 

.35 

570 

.45 

.55 

.7 

« B 

.7 

.25 

550 

.30 

.40 

.45 

.55 

.50 

.18 

530 

.16 

.20 

.25 

.30 

.25 

.08 

610 

.14 

.18 

.20 

.26 

.20 

.07 

490 

.12 

.14 

.18 

.20 

.18 

.05 

470 

.09 

.12 

.14 

.18 

. 14 

.03 

450 

.06 

.08 

.10 

.12 

.09 

.01 

430 

.05 

.07 

.09 

.10 

.08 

.01 

410 

.04 

.06 

.08 

.10 

.07 

.01 

390 

.04 

.06 

.08 

.10 

.07 

.00 

370 

.04 

.06 

.07 

.09 

.07 

.00 

350 

.04 

.05 

,07 

.08 

.07 

.00 

330 

.03 

.05 

.06 

.08 

.06 

.00 

310 

.03 

.04 

.06 

.07 

.06 

.00 

290 

.03 

.04 

a C 5 

.06 

.06 

.00 

270 

.03 

.04 

.05 

.06 

.06 

.00 

250 

.03 

.04 

.05 

.06 

.05 

.00 

230 

.03 

.04 

.05 

.06 

• 05 

.00 

210 

.03 

.04 

.05 

.06 

.05 

.01 

190 

.03 

.04 

.05 

.06 

• 04 

.01 

A-AG 


JUME 


[ 

un: 

PERCENTAGES  INDICATE  PROBAI 


92*N  N-39 


FLIGHT 

LEVEL 

mean 

149 

2ft 

.1% 

MAX 

MIN 

S90 

l.G 

2.3 

2.7 

3.2 

3.2 

1.1 

sro 

1.5 

1.9 

2.3 

2.7 

,2.7 

.9 

9S0 

1.2 

1.6 

1.9 

2i2 

2.2 

.7 

B30 

.9 

1.2 

1.4 

1.6 

1.7 

*90 

910 

.a 

1.1 

1.3 

1.5 

1.5 

.49 

AVO 

.A 

1.0 

1.2 

1.3 

1.3 

.40 

A70 

.95 

.a 

1.0 

1.2 

1.1 

.39 

490 

.99 

.7 

.9 

1.0 

.9 

.29 

430 

.90 

.65 

.8 

.9 

• 8 

.20 

410 

.45 

.60 

.7 

.9 

.7 

.14 

390 

.35 

.90 

.7 

.B 

.65 

.07 

370 

.30 

.49 

.60 

.7 

.60 

.09 

390 

.29 

.39 

.50 

.60 

.59 

330 

.la 

.30 

f40 

.49 

.50 

310 

.12 

• le 

.25 

.39 

.40 

.02 

290 

.07 

.14 

.20 

.29 

.39 

.01 

270 

.07 

.12 

.18 

.20 

.30 

.01 

290 

.07 

.10 

.16 

.20 

.29 

.01 

230 

.04 

.10 

.14 

.16 

.20 

.01 

210 

.04 

.06 

.12 

.14 

.14 

.01 

190 

.09 

.07 

.09 

.10 

.10 

.01 

,19“n 


N»10 


FLIGHT 

LEVEL 

MEAN 

14« 

2ft 

.19 

MAX 

MIN 

590 

l.l 

1.3 

1.5 

1.8 

1.9 

.8 

570 

.9 

1.1 

1.4 

1.6 

1.3 

.69 

990 

.7 

.9 

1.2 

1.4 

1.1 

.90 

930 

.95 

.7 

1.0 

1.2 

1.0 

.30 

910 

.50 

.7 

.9 

1.1 

.9 

.30 

490 

.49 

.49 

.8 

1.0 

• R 

.25 

470 

.46 

.99 

.7 

.8 

.7 

.29 

450 

.40 

.90 

.60 

.7 

.69 

.18 

430 

.35 

.49 

.59 

. 65 

.60 

.16 

410 

.30 

.40 

.95 

.49 

.60 

.12 

390 

.25 

.40 

.50 

.69 

.55 

.09 

370 

.20 

.39 

.45 

.59 

.49 

.08 

390 

.18 

.25 

.39 

.45 

.39 

.OT 

330 

.14 

.20 

.25 

.30 

.25 

.07 

310 

.10 

.14 

.16 

.20 

• 1 6 

.06 

290 

.08 

.10 

.12 

.12 

.10 

.04 

270 

.08 

.09 

.10 

.12 

• 12 

.05 

250 

.07 

.08 

.10 

.12 

.12 

.09 

230 

.07 

.08 

.09 

.10 

.12 

.04 

210 

.04 

.07 

.09 

.10 

.10 

.04 

190 

.04 

.07 

.08 

.10 

.09 

.03 

EUROPE 


] 

ITl  PPMV 

IIUTY  of  EXCeFDINC  AMOUNT  SHOyN. 


A7*N 


FLIGHT 

LEVEL 

MEAN 

14ft 

2ft 

.1» 

MAX 

MIN 

990 

1.9 

1.8 

2.1 

2.9 

3.1 

.9 

970 

1.3 

1.6 

1.9 

2,2 

2.7 

.7 

990 

1.1 

1.4 

U7 

2.0 

2.2 

.90 

930 

.9 

1.1 

i .4 

1.7 

1.7 

910 

.8 

1.0 

1.3 

1.9 

1.6 

.29 

490 

.7 

.9 

1.2 

1.4 

1.5 

.29 

470  , 

.60 

• B 

1.0 

1.2 

1.4 

.20 

490 

.90 

.7 

.9 

1.0 

1.3 

.16 

430 

.49 

.69 

.8 

1.0 

1.2 

.12 

410 

.40 

.60 

.8 

1.0 

1.0 

.07 

390 

.39 

.99 

.7 

.9 

.9 

.02 

370 

.30 

.49 

• 6b 

.8 

.7 

.02 

390 

.29 

.40 

■ 60 

.45 

HLa 

.01 

330 

.IH 

.30 

BH 

.40 

.90 

.01 

310 

.12 

.20 

.29 

.39 

.39 

.01 

290 

.08 

.14 

• 20 

.?5 

. 29 

.01 

270 

.09 

.12 

■ 16 

.?0 

.20 

.01 

290 

.07 

.09 

.12 

.16 

.14 

.01 

230 

.06 

.08 

.10 

.12 

.14 

.01 

210 

.06 

.OH 

.09 

.12 

. 14 

.01 

190 

.06 

.07 

.09 

.10 

. l4 

.01 

1 


A-bO 


UNIT  I PPMV 


PfcRCENTAGES  INDICATE  PROBABILITY  OF  EXCEFOINO  AMOUNT  SHOWN 


PLIOHT 

LEVEL 

mean 

16« 

43‘'n 

.2« 

.!« 

MAX 

N»20 

HIN 

FLI3HT 

LEVEL 

MEAN 

165 

36'N 

2« 

MAX 

N44 

MIN 

390 

U3 

1 » 6 

1.9 

2.3 

1.9 

.50 

590 

.9 

1.1 

1.3 

1.5 

l.l 

• 65 

sro 

1.1 

1.4 

1.7 

2.1 

1.9 

.40 

570 

.8 

.9 

1.1 

1.2 

.9 

• 55 

SbO 

.9 

1.2 

1.5 

1.9 

1.9 

.25 

■1  ■■  550 

.55 

.65 

.8 

.9 

.65 

• 45 

330 

.60 

1.0 

1.3 

1.7 

2.0 

.12 

530 

.33 

.40 

.45 

.50 

.45 

.30 

SIO 

.96 

.9 

1.2 

1.5 

1.7 

.10 

310 

.31) 

.35 

.40 

.45 

.35 

.25 

A90 

.43 

.7 

1.0 

1.3 

1.4 

.09 

490 

.25 

• 30 

.30 

.35 

.30 

.20 

A70 

.40 

.60 

.8 

l.l 

1.1 

.00 

470 

.18 

.20 

.25 

.?5 

.20 

.16 

A30 

.30 

.45 

.63 

.8 

.7 

.06 

450 

.12 

.14 

.16 

.18 

.14 

.10 

430 

.25 

.40 

.53 

.7 

.65 

.06 

430 

.10 

.12 

.14 

.18 

.12 

.08 

410 

.20 

.33 

.30 

.60 

.60 

.05 

410 

.10 

.12 

.16 

.PO 

.14 

.06 

390 

.16 

.30 

.40 

.53 

.60 

.05 

390 

.10 

.14 

.18 

.?o 

.14 

• 05 

3T0 

.14 

.25 

.33 

.45 

.55 

.05 

370 

.09 

.12 

.16 

.20 

.12 

.05 

33  0 

.12 

.20 

.30 

.40 

.45 

.05 

350 

.09 

.12 

.16 

.18 

.12 

.04 

330 

.12 

.10 

.23 

.33 

.35 

.04 

330 

.08 

.10 

.14 

• 16 

.10 

.04 

310 

.10 

.16 

.20 

.23 

.25 

.04 

310 

.07 

.10 

.12 

.14 

.10 

• 04 

290 

.09 

.14 

.18 

• 20 

.20 

.04 

290 

.07 

.09 

.12 

.14 

.09 

• 04 

270 

.09 

. 12 

.16 

.20 

.20 

.03 

270 

,07 

.09 

.10 

.12 

.09 

• 04 

230 

.09 

.12 

.16 

.18 

.10 

.03 

230 

.07 

.08 

.10 

.12 

.08 

.04 

230 

.00 

.12 

.14 

.10 

• 16 

.03 

230 

• 06 

.06 

.10 

.12 

.08 

.04 

210 

.00 

.10 

.14 

.16 

.14 

.03 

210 

.06 

.08 

.09 

.10 

.08 

• 04 

190 

.07 

• 09 

.12 

.14 

.12 

.02 

190 

.06 

.07 

.08 

.09 

.07 

.04 

3<!'’N  NallS 


KHOHT 

LEVEL 

MEAN 

165 

2« 

.1% 

MAX 

MIN 

390 

.9 

l.l 

1.3 

1.5 

1.4 

.65 

370 

.7 

.9 

1.1 

1.2 

1.1 

.30 

530 

.30 

.65 

.8 

.9 

.9 

.35 

330 

.25 

.35 

.30 

.60 

.60 

.14 

31  0 

.20 

.30 

.40 

.30 

.50 

.12 

490 

.18 

.23 

.33 

.40 

.40 

.09 

470 

.14 

.20 

.23 

.30 

.30 

.07 

450 

.09 

.12 

• 1 6 

.20 

.18 

.04 

430 

.08 

.10 

.14 

.16 

.14 

.03 

410 

.08 

.10 

.12 

.16 

.14 

.03 

390 

.07 

.09 

.12 

.14 

.12 

.03 

370 

.07 

.09 

.12 

.14 

• lo 

.03 

330 

.07 

.09 

.10 

.12 

.10 

.03 

330 

.06 

.08 

.10 

.12 

.10 

.03 

310 

.06 

.08 

.10 

.12 

.10 

.03 

29  0 

.06 

.08 

.09 

.12 

.10 

.03 

270 

.05 

.07 

.09 

.12 

.10 

.03 

250 

.05 

.07 

.10 

.12 

.10 

.02 

230 

.05 

.07 

.10 

.12 

.10 

.02 

210 

.05 

.07 

.10 

.12 

• 10 

.02 

190 

.05 

.07 

.10 

.12 

.10 

.01 

A-Sl 
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|JULV  - WESTERN  NOKTh  AM£htCA  | 

UNIT!  PPMV 

PF.PCENTAGES  INDICATE  PMOHABH.ITY  Of  f.XCFfO  INO  AMOUNT  SHO*N. 


KLIQHT 

LEVEL 

MEAN 

14K 

45*N 

2« 

.!'« 

MAX 

N«14 

MIN 

FLlOHT 

LEVEL 

MEAN 

16A 

40°N 

2« 

. iv. 

MAX 

NaO 

MIN 

B90 

2.3 

2.6 

2.9 

3.2 

2. a 

i.a 

640 

2.1 

2.4 

2.7 

3.0 

2.4 

1.6 

bro 

2.0 

2.3 

2.6 

2.« 

2.6 

US 

670 

1 .4 

2.1 

2,4 

2.7 

2.3 

1.4 

R50 

1.7 

1.4 

2.2 

2.4 

2.1 

1.2 

660 

1 .4 

ua 

2.1 

2.3 

,2.0 

1.1 

B30 

1.4 

1.6 

1 ,a 

2.0 

l.H 

.4 

630 

1.3 

1.6 

1.7 

1.4 

1.7 

.4 

SIO 

1.2 

1.4 

1.7 

1.4 

1 1 6 

• A 

610 

1.1 

1.4 

1.6 

l.B 

U4 

,7 

440 

l.l 

1.3 

1.6 

1.7 

1.6 

.7 

440 

1.0 

1.2 

1*4 

1.6 

.1.4 

.46 

470 

.4 

1.1 

1.3 

1.4 

1.4 

.60 

470 

.4 

1.1 

U3 

l.b 

.1*3 

.60 

4S0 

.7 

1.0 

1.2 

1.4 

1.2 

.46 

460 

.7 

.9 

1.1 

1.3 

1.1 

.40 

430 

. 6S 

.4 

1.1 

1,3 

1.1 

.40 

430 

.40 

.B 

1.0 

1.2 

1.0 

.30 

4l0 

.40 

.H 

1.0 

1.2 

1.0 

.35 

410 

.66 

.7 

.4 

1.1 

uo 

.2b 

340 

.7 

.4 

1.1 

.4 

.26 

340 

.SO 

.46 

• 4 

1.1 

.4 

.20 

370 

.46 

.40 

« H 

,4 

.M 

.20 

370 

.40 

.40 

.B 

.9 

.a 

. IH 

3B0 

.36 

• 60 

• bb 

.a 

.7 

.la 

360 

.36 

.60 

.46 

.H 

.7 

.14 

330 

,26 

.41) 

.60 

.46 

.56 

.1? 

330 

,2b 

.36 

.60 

.sO 

.10 

310 

.14 

.26 

.36 

.46 

.46 

.04 

310 

.14 

.26 

.3b 

.4b 

.40 

.Ob 

240 

.10 

.20 

.30 

.36 

. 36 

.03 

240 

.10 

.IM 

.26 

.3b 

.3(1 

.03 

270 

.04 

.10 

.26 

.30 

.30 

.03 

270 

.04 

.14 

.26 

.30 

,30 

.03 

2B0 

.oa 

.14 

.20 

.30 

.26 

.0.3 

260 

,OB 

.14 

.20 

.26 

.26 

.03 

230 

.07 

.12 

.!« 

.26 

.20 

.02 

230 

.07 

. 12 

.14 

,?0 

,20 

• 03 

210 

.04 

.10 

. 14 

.10 

• 1 4 

.02 

210 

.04 

.10 

.12 

.14 

* 1 4 

.03 

140 

.06 

.07 

.10 

.12 

.10 

.02 

140 

.06 

.07 

.04 

.12 

.1(1 

.02 

ELI8HT 

LEVEL 

MEAN 

144 

56“  N 

24 

.1* 

MAX 

N»0 

MIN 

Kl.  KIHT 
LEVEL 

MF  AN 

Ih*. 

bn*  N 

2% 

.1* 

MAX 

N»13 

MIN 

690 

2.0 

2.2 

2.6 

2.8 

2.4 

UH 

640 

1 .8 

2. 1 

2 • 3 

2.6 

8.2 

U3 

670 

1.7 

2.0 

2.2 

2.6 

2.2 

U3 

670 

1.4 

1.6 

2.1 

2,3 

2.0 

1.1 

560 

1.6 

l.T 

1.4 

2.2 

Uu 

1.0 

660 

1.3 

l.b 

1.8 

2.1 

l.a 

.4 

530 

1.2 

1.4 

1.4 

1.4 

1.4 

.H 

630 

1.1 

1.3 

1 . 4 

1,8 

1.5 

.7 

HIO 

UI 

U3 

l.b 

1.7 

1 • 6 

.46 

blO 

1.0 

U2 

i .* 

1.7 

U* 

.60 

490 

.4 

1.1 

1.4 

1.4 

1.3 

.56 

A40 

.4 

1.1 

1.3 

1.5 

1.2 

.60 

a70 

.a 

1.0 

1.2 

l.A 

1.2 

.46 

A70 

. f 

.4 

1.1 

U3 

1.1 

. 3b 

450 

.45 

• H 

1.0 

1.2 

1.0 

.30 

460 

,66 

.6 

1.0 

1.2 

,4 

.26 

430 

.66 

.H 

1.0 

1.2 

1.0 

.25 

*30 

.50 

.7 

.4 

1.1 

.4 

.18 

410 

• SO 

.7 

.4 

l.l 

.4 

.20 

*10 

.*6 

• 4b 

.4 

1.1 

.4 

.12 

390 

.A6 

.45 

.8 

1.1 

.4 

.14 

340 

.*U 

.40 

.8 

1 .0 

.4 

.08 

3 70 

.35 

.55 

.7 

.4 

.a 

. 12 

370 

,30 

.60 

.7 

.4 

.a 

.04 

350 

,30 

.45 

.60 

.H 

. 7 

.10 

360 

,26 

.*0 

.40 

.8 

.46 

.04 

330 

.20 

.35 

.46 

.40 

,56 

.07 

330 

.20 

.30 

.*b 

.55 

,50 

.06 

3.10 

.14 

.26 

.30 

.40 

.AO 

.06 

310 

.12 

.20 

.30 

.aO 

.36 

.0* 

290 

.10 

.16 

.2b 

.30 

.30 

.03 

240 

.04 

.14 

.20 

.25 

.26 

. 0 3 

270 

.04 

.14 

.20 

.26 

..26 

.03 

270 

.04 

.1* 

.18 

.'^6 

.26 

• 03 

260 

.OB 

.14 

. IH 

• 26 

.20 

.03 

260 

,08 

.12 

.16 

. ?0 

,20 

.03 

230 

.07 

• 12 

. 14 

.20 

.18 

.03 

230 

.07 

.10 

.u 

.!« 

< 1 4 

.03 

210 

.06 

.04 

.12 

. 14 

.14 

.03 

210 

.04 

.04 

.12 

• 1 4 

.12 

• 03 

190 

.06 

.07 

.04 

.10 

• 04 

.03 

140 

.06 

.07 

.06 

.10 

,08 

.03 

A-se 


JULY  - WESTEPN  NORTH  AMERICA  | 

UNlTl  PPMV 

PEPCENTAOES  INDICATE  PROBABILITY  OF  EXCEEDING  AMOUNT  SHOWN. 


FLIGHT 

LEVEL  MEAN  lb«  ?%  ,U  MAX  MIN 


1.5 

l.fl 

2.0 

2.3 

2.0 

1.1 

1.3 

1.6 

1.8 

2.0 

1 .A 

.9 

1.1 

1.3 

1.5 

1.8 

1.5 

.7 

.n 

1.0 

1.3 

1.5 

1.3 

.55 

.7 

.9 

1.1 

1.3 

1.2 

.AS 

.65 

.8 

1.0 

1.2 

1.0 

.35 

FLIGHT 


MEAN  lb« 


05 

.06 

.08 

05 

.06 

.07 

05 

.06 

.07 

OA 

.05 

.07 

.16 

.lA 

.03 

.12 

.1? 

.03 

.10 

.OH 

.03 

N»17 

.U 

MAX 

MIN 

1.5 

l.A 

.65 

1.2 

1.1 

.50 

.9 

t fi 

.35 

.55 

.A5 

.16 

.A5 

.AO 

.lA 

.AO 

.30 

.10 

.30 

.35 

.07 

.?0 

.16 

.03 

.16 

.U 

.03 

.16 

.12 

.02 

.lA 

.12 

.02 

.lA 

.10 

.02 

.12 

.10 

.02 

.12 

.10 

.02 

.10 

.10 

.03 

.10 

.10 

.03 

.10 

.09 

.03 

.09 

.OR 

.03 

.09 

.OH 

.02 

.08 

.07 

wm 

.08 

WVfl 

flight 

LtVEL  MFAN  16%  Z%  MAX  MIN 


1.2 

1, 

.A 

1.7 

1.9 

1.7 

.8 

1.0 

.2 

l.A 

1.6 

1.5 

.65 

.7 

I 

.9 

1.1 

1.2 

1.2 

• 4 5 

.Ab  .( 

10 

.7 

.9 

.9 

6S  . 
5S  .F 
AO  ,* 
30  .3 


06  .09 


?0  ,?0 


06  .OB 

.06  .OB  .10  ,i2  .1?  .01 

.06  .07  .09  .12  .10  .01 

.Ob  .07  .09  .|0  .10  .02 


|JU|.Y  - EASTERN  NORTH  AW£HtC* 
UNIT!  PPMV 


PERCENTAGES  INDICATE  PROBAHIlITV  OF  EXCEFOINO  AMOUNT  SHOk(N. 


FLIGHT 

LEVEL  MEAN 


Fl.IOHT 


FLIGHT 

LEVEL 


?.3 

2.S 

2. a 

3.0 

2.7 

1.6 

590 

2.1 

2.3 

2.5 

2.6 

2.5 

1.4 

570 

i.q 

2.1 

2.3 

2.5 

2.2 

1.1 

560 

1.7 

1 .6 

2.0 

2.2 

1.9 

.9 

530 

1 • Is 

1.7 

1 • b 

2.0 

1.6 

.6 

510 

1.3 

l.S 

1.7 

1.6 

1.6 

.60 

490 

1.1 

1.3 

1.5 

1.6 

1.4 

.46 

470 

.9 

1.1 

1.2 

1.4 

1.2 

.25 

450 

.n 

1.0 

1.1 

1.2 

1.2 

.16 

430 

.7 

. B 

1.0 

l.l 

1.1 

.10 

410 

.MS 

.7 

.8 

1.0 

1.0 

.05 

390 

.AS 

.60 

.T 

.9 

'.04 

370 

.40 

.S5 

.65 

.6 

.H 

.04 

360 

.S'! 

.45 

.55 

.65 

.7 

'.03 

330 

.35 

.45 

.55 

.65 

.03 

310 

.20 

.16 

290 

270 

.1? 

.20 

.25 

.36 

.30 

.02 

250 

.09 

.14 

.20 

.25 

.25 

.02 

230 

.06 

.12 

.16 

.20 

.16 

.02 

210 

.07 

.09 

.12 

.16 

.12 

.02 

190 

70®N 

N«20 

FLIGHT 

MEAN 

16V, 

Z% 

.15 

MAX 

MIN 

LEVEL 

2,1 

2.4 

2.7 

3.0 

2.7 

1 * A 

59 

1.9 

2.2 

2.5 

2.B 

2.4 

1.4 

57 

l.T 

2.0 

2.2 

2.6 

2.1 

1.1 

56 

1 .5 

1.7 

2.0 

2.2 

1.6 

.9 

53 

1.3 

1.6 

1.6 

2.0 

1.7 

.6 

51 

1.2 

1.4 

1.6 

l.B 

1 • 6 

.60 

49 

1.0 

1 .2 

1.4 

1.6 

1.5 

.45 

47 

.6 

1.0 

1.2 

1.4 

1.3 

.25 

45 

.7 

.9 

1.1 

1.2 

1.2 

.16 

43 

.65 

.H 

.9 

1.1 

1.1 

.10 

41 

.50 

.65 

.B 

.9 

1.0 

.05 

39 

.45 

.55 

.7 

.B 

.9 

.04 

37 

.35 

.60 

.60 

.7 

.H 

.04 

35 

.30 

.40 

.50 

.60 

.65 

.03 

33 

.20 

.30 

.40 

.50 

.60 

.03 

31 

• 1 A 

.25 

.30 

.40 

.40 

.03 

29 

.14 

.20 

.26 

.35 

.35 

.03 

27 

.12 

. 16 

.20 

.25 

.25 

.02 

25 

.09 

.14 

.IB 

.20 

. IH 

.02 

23 

.OB 

.12 

.14 

.16 

.14 

.02 

21 

.07 

.09 

.12 

.14 

.10 

.02 

4-5 

19 

4 

iLAkUulA'I  1*.  . ■ . 

■"111'  i i"' 

2.2 

2. 

6 

2.6 

3.0 

2.7  1. 

6 

2.0 

2. 

3 

2.5 

2.B 

2.4  1 • 

4 

l.B 

2. 

0 

2.3 

2.5 

2.1  1. 

1 

1.6 

1. 

6 

2.0 

2.2 

1.6  ' 

9 

i;4 

1. 

6 

1.6 

2.0 

1.7 

B 

1.3 

1. 

4 

1.6 

l.B 

1.6  ••  6 0 

1.1 

1. 

3 

1.4 

1 .6 

1.4  .45 

.9 

1. 

1 

1.2 

1.4 

1.2  .25 

• H 

« 

9 

1.1 

1.2 

1.2  .16 

65 

• 

b 

1.0 

1.1 

1.1  .10 

. 55 

.65 

• 6 

.9 

1.0  .05 

.45 

.60 

. 7 

.6 

.9  .04 

.40 

.50 

.65 

.7 

.6  .04 

.30 

.40 

.55 

.45 

.7  .03 

.25 

.35 

.40 

,‘,0 

.55  .03 

.IB 

.2 

5 

• 35 

.45 

.45  .0 

3 

.16 

.2 

0 

.30 

. 15 

.40  .0 

3 

.12 

.1 

H 

.25 

KlI 

.30  .0 

2 

.09 

.1 

4 

.16 

.Fb 

.25  .0 

2 

• OB 

.1 

2 

.16 

.?0 

.IB  .0 

2 

.07 

.0 

9 

.12 

.14 

.12  .0 

2 

MEAN 

lot, 

65®N 

2% 

.14 

N'<5 

MAX  MIN 

1?  .14 


(V  - EASTERN  NOBTH  AMEPICA 
UNITJ  PPMV 


ATE  probability  OF  EXCFFDINO  AMOUNT  SHOWN. 


FLIQHT 

LEVEL 


1.9 

2.2 

2 1 

.5 

2.6 

2.5 

1 

.A 

1.7 

2.0 

2< 

>3 

2.6 

2.3 

1 

.2 

l.A 

1.7 

2< 

lO 

2.3 

2.0 

.9 

1.2 

l.A 

1< 

.7 

2.0 

1.7 

60 

1.1 

1.3 

U 

.5 

1.6 

1.6 

bO 

1.9 

1.1 

l.A 

1.6 

1.6 

A5 

.B 

1.0 

Ir 

• 2 

!.♦ 

1.5 

35 

.60 

.B 

1.0 

1.1 

l.A 

20 

.50 

.7 

I 

p8 

1.0 

1.3 

16 

.Ab 

.60 

.7 

.9 

1.1 

10 

.3b 

.50 

.( 

15 

.6 

.6 

OA 

.30 

.A5 

,! 

15 

.7 

.7 

0 3 

.2b 

.3b 

lb 

.60 

.65 

03 

.IH 

.30 

10 

.a5 

.50 

03 

.12 

.20 

41 

.3B 

.40 

03 

.09 

.16 

, i 

.35 

03 

.OB 

*1A 

, 1 

IB 

.25 

.30 

03 

.07 

.12 

16 

.20 

.20 

02 

.07 

.10 

!i 

lA 

.16 

.IB 

(12 

. 06 

• 1 

12 

.1* 

.14 

02 

,06 

10 

.lA 

.10 

02 

MAX  MIN 


2.3  1.3 

2.1  1.0 


l.A  .2*1 

1.3  .20 

1.2  .18 
l.l  .12 


AS  .03 


12  .02 


FLIGHT 

LEVEL  I MEAN  1(>« 


l.b  1,0  2.1  2. A 

I.J  l.b  1.9  2,1 

1.1  1.3  1.6  1.8 

.8  l.O  1.3  l.B 
.7  .9  1,1  l.A 

.68  ,H  1.0  1.2 

.50  .7  .9  1.0 

AO  ,5b  .7 


.50  .7  .9 

AO  ,5b  .7 

3b  .Ab  .60 
30  .AO  .55 
Pb  .35  .A5 

20  ,30  .AO 

IB  .25  .35 

lA  .20  .30 

10  .16  .20 


MAX  MIN 


2.1  1.1 

1.9  .0 

1.7  .A6 


1.2  .09 


JUI Y - EASTERN  NQHTH  AHEPICt 
UNITl  PPHV 


PERCENTAGES  INDICATE  PROBABILITY  OF  LACeEOING  AMOUNT  SHOWN, 


flight 

LEVEL  MEAN 


FLIGHT 

MAX  MIN  LEVEL  MEAN  16%  2%  ,)*  MAX  MIN 


1.1 

1.3 

1 .6 

1.7 

1 t fl 

.60 

.9 

1.1 

1.3 

l.B 

1.4 

.60 

.7 

.9 

1.0 

1.2 

1.1 

.35 

.AE> 

.60 

.7 

.8 

.H 

.20 

.40 

.SO 

.66 

.7 

.7 

.16 

.45 

.Bb 

.60 

. 7 

.14 

.26 

.36 

.40 

.60 

.66 

.09 

. IH 

.26 

.30 

• 36 

.66 

.06 

.14 

.20 

.26 

.30 

.46 

.04 

12 

.16 

.20 

.26 

.36 

.03 

09 

.12 

.14 

. IH 

. IH 

.03 

OH 

.10 

. 14 

. 16 

.16 

.03 

.10 

.14 

.16 

.14 

.03 

OH 

.10 

.12 

.16 

.14 

.03 

OH 

.10 

. 12 

.14 

.12 

.03 

OH 

.10 

.12 

• 1 ^ 

.12 

.03 

.10 

.12 

.14 

.12 

.03 

07 

.09 

.12 

.14 

.10 

.02 

07 

.09 

.10 

.12 

.10 

.02 

06 

.08 

.10 

.12 

.09 

.02 

06 

.08 

.10 

.12 

.08 

.02 

FLIOHI 

LEVEL  I MEAN  16* 


I AUGUST  - western  NOHTH  | 

UNITl  PPMV 

PERCENTAGFS  indicate  PRUBABTI.ITY  ok  exceeding  amount  SHO'kN. 


FLIGHT 

LEVEL  MEAN 


E.I 

2.4 

2.6 

2.9 

2.6 

1.7 

l.R 

2.1 

2.3 

2.6 

2.3 

1.6 

l.S 

i.a 

2.0 

2.2 

2.0 

1.2 

1.2 

1.4 

1 « 6 

1.9 

1.7 

.9 

1.0 

1.3 

l.b 

1.7 

1.6 

.R 

.0 

1.1 

1.3 

1.1) 

1.3 

.66 

.7 

.9 

1.1 

1.2 

1.1 

.60 

.HS 

.7 

.9 

1.0 

.H 

.30 

FL  OHT 


30  .40 


FLIGHT 

LEVEL 


1A»>  £%  ,|« 


1.9  2.2  2.4  2.6  2.3  1.6 

1.7 

1.9 

2.1 

?.A 

2.1 

1.3 

1.4 

1.6 

l.B 

2.0 

l.R 

1.1 

1.0 

1.3 

1.6 

1.7 

1.6 

.U 

.9 

1.1 

1.3 

1.6 

1.4 

-.66 

.11 

1.0 

1.2 

l.A 

1.2 

.66 

.66 

.B 

1*0 

1,2 

1.0 

.40 

.60 

.66 

.8 

1.0 

.R 

.26 

.46 

.60 

.7 

.9 

.66 

.la 

.36 

.60 

.65 

.H 

* 60 

.H 

august  - EASTERN  NORTH  AMERICA 
UNITl  RPMV 


PERCENTAGES  INDICATE  RROBABIlTTY  OF  EXCFFDINU  AMOUNT  SHO'IN. 


FLIGHT 

LEVEL  MEAN  IGA  P« 


MAX  MIN 


2.3 

2.5 

2.6 

2.8 

2.9 

l.H 

2.1 

2.2 

2.4 

2.5 

2.5 

1.4 

l.A 

2.0 

2.1 

2.3 

2.2 

1.1 

1.6 

1.7 

l.b 

2.0 

l.b 

.7 

1.4 

1.5 

1.6 

1.7 

l.b 

.65 

1.2 

1.3 

1.4 

1.5 

1.4 

.55 

.9 

1.0 

1.1 

1.2 

1.1 

.45 

.7  .8 

.9 

9 

65  .7 

.8 

8 

55  .65 

.7 

7 

50  .60 

.65  .< 

>0 

45  .50 

.60  .! 

>5 

40  .45 

.50  .1 

30  .35 

.40  .‘ 

>0 

25  .30 

.35  .1 

>5 

18  .20 

« iSS  • 1 

15 

16  .18 

• 20  •: 

10 

l.V  2.1 


2.9  1 . 

2.S  1. 

2.2  1.1 


l.B  l.Ci  l.B  l.H 
1.3  l.A  l.b  1.6 


1.3  l.A 
1.1  1.2 
.9  1.0 


1.2  l.A  1.3  .BF 
1.0  l.Z  1.1  .4F 


6 .02 


.09 

.12 

.16 

.18 

.25 

.02 

250 

.07 

.09 

.12 

.14 

.18 

.02 

230 

.06 

.08 

• 10 

.12 

.14 

.02 

210 

.06 

.07 

.09 

.10 

.10 

.02 

190 

70*N 

N«2n 

FLIGHT 

MEAN 

16« 

2« 

MAX 

MIN 

LEVEL 

flight 

LEVEL  MEAN  Ifi*  2A 


2.2  2.4  2.6 

2.0  2.1  2.3 

l.T  1.9  2.0 

1.4  1.6  1.7 

1.3  1.4  l.B 

1.1  1.2  1.3 

.U  1.0  1.1 

.7 
60 
SB 
4B 


16  .20 


MAX  MIN 


2.9  l.b 

2.5  1.4 

,2.2  1.1 

1.5  .7 


OB  .07 


60 
5f) 

BO 
SO 

4B  .04 


.12  .02 

.14  .02 

.10  .02 


MAX  MIN 


1.9  2.1  2.4  2.6  2.9  1.7 

1.7  U9  2.1  2.H  1.4 

1.4  1.6  l.M  2.0  2.1  l.n 

1.1  1.3  l.b  1.7  1.7  .6S 

1.0  1.2  1.3  1.6  1.6  .60 

.H  1.0  1.2  1.3  1.3  .60 

.7  ,6  1.0  1.1  1.0  .40 


66  .65 

55  .60 

45  . 55 

40  .50 


?.%  . U 


14 

• 1 6 

.02 

230 

12 

.12 

.02 

210 

12 

.Oh 

.02 

190 

N«10 

FLIOHI 

U 

MAX 

MlN 

LtVtL 

06 

390 

OA 

370 

04 

360 

03 

330 

03 

310 

03 

290 

03 

270 

0? 

250 

02 

230 

02 

210 

02 

190 

A-63 

MAX  MIN 


FLI0H7 


MFAN  16ft  2ft  .1ft 


.60 

69 

67 

.30 

55 

.U 

53 

.12 

61 

.10 

ft9 

.07 

ft7 

.06 

*5 

.Oft 

ft3 

.01 

ftl 

.03 

39 

.03 

37 

.Oft 

3b 

.Oft 

33 

.06 

31 

.06 

29 

.0* 

27 

.Oft 

25 

.03 

23 

.03 

21 

.03 

19 

ft-6ft 

".'T'.Vkizttr 

FLIGHT 

LEVEL 


AUGUST  - western  EUROPE 


UNITt  PPMV 


PERCENTAGES  INDICATE  PPOBABIlITV  OF  EXCEEDING  AMOUNT  SHOi"N. 


MEAN  lot 


,1*  MAX  MIN 


L(!  .10 


FLIGHT 

LEVEL 


MEAN  lAft 


l.S 

l.G 

a.i 

2.3 

2.2  1 

1,3 

1.6 

1.8 

2. 1 

a.o 

1.1 

1.3 

1.6 

i.a 

i.r 

.H 

1.0 

1.3 

1.5 

1.4 

.r 

.9 

1.1 

1.3 

1.2 

.60 

.8 

1.0 

1.1 

1.1 

.90 

• 6B 

.8 

.9 

.9 

,38 

,4S 

,55 

.r 

.65 

,30 

.40 

.50 

.60 

.55 

.as 

.35 

.50 

.45 

.10 

.as 

.35 

.45 

.40 

.16 

.as 

.40 

.35 

.14 

.ao 

.25 

.35 

.30 

.la 

.16 

.20 

.as 

.25 

.09 

.la 

.16 

.ao 

.20 

16  .03 


or  ,09 


MAX  MIN 


30 

.40 

• 03 

?5 

.38 

.02 

18 

.30 

.02 

FL  UHI 


MAX  MIN 


1.1  l.i!  1.3  1.3 


or  ,09 


0 ,09 


PERCENTAGES  INDICATE 


A3"n 


N-15 


PLIGHT 

LEVEL 

MEAN 

)i6« 

25 

.!« 

MAX 

HIN 

590 

1.2 

1.4 

1.7 

2.0 

1.9 

« ft 

570 

1.0 

1.2 

1.5 

1.7 

1.6 

.60 

550 

.7 

1.0 

1.2 

1.4 

1.3 

.40 

530 

.50 

.7 

.9 

1.1 

1.0 

.14 

SIO 

.45 

.65 

• 6 

1.0 

.9 

.14 

A90 

.40 

.55 

.7 

.9 

.A 

.12 

A70 

.30 

.45 

->60 

.7 

.65 

.10 

A50 

.25 

.35 

.45 

.60 

.55 

.06 

430 

.20 

.30 

.40 

.55 

.50 

.07 

410 

.20 

.30 

.40 

.50 

.45 

.06 

390 

.la 

.25 

.35 

.45 

.40 

.05 

370 

.15 

.25 

.35 

.40 

.40 

.05 

350 

.14 

.20 

.30 

.35 

.35 

.05 

330 

.12 

.10 

.25 

.30 

.25 

.05 

310 

.09 

.14 

.16 

.20 

.20 

.04 

290 

.00 

.12 

.14 

.10 

.IH 

Dll 

270 

.00 

.10 

.14 

..16 

• 1 6 

.04 

250 

.07 

.10 

.12 

.14 

.14 

.04 

230 

.07 

.09 

. 12 

.14 

.12 

.04 

210 

.07 

.00 

.10 

.12 

.10 

.04 

190 

.06 

.07 

.09 

.10 

.09 

.04 

N"1A 


PLIGHT 

LEVEL 

MEAN 

16« 

2» 

.1% 

MAX 

min 

590 

.7 

.9 

1.0 

1.1 

.9 

.50 

570 

.55 

.65 

• ft 

.9 

.7 

.40 

550 

.35 

.45 

.50 

.60 

.50 

.25 

530 

.16 

.20 

.25 

.30 

.25 

.09 

510 

.14 

.20 

.25 

.30 

.26 

.08 

490 

.12 

. Ifl 

.20 

.25 

.20 

. 06 

470 

.10 

.14 

. la 

.28 

.16 

.05 

450 

.05 

.12 

.16 

.20 

* 1 6 

.03 

430 

.07 

.10 

. 14 

.16 

.14 

.03 

410 

.07 

.09 

.12 

.16 

.1? 

.02 

390 

.06 

.oa 

.10 

.14 

.10 

.02 

,370 

.06 

.08 

.10 

.12 

.10 

.02 

350 

.05 

.07 

.09 

.12 

.09 

.02 

330 

.05 

.07 

.09 

.10 

.06 

.03 

310 

.05 

.06 

.06 

.09 

.07 

.03 

290 

.05 

.06 

.06 

.09 

.07 

.03 

270 

.05 

.06 

.06 

.09 

.07 

.03 

250 

.05 

.06 

.06 

.10 

.07 

.02 

230 

.05 

.06 

.06 

.10 

.07 

.02 

210 

.05 

.06 

.06 

.10 

.06 

.01 

190 

.04 

.06 

.09 

.10 

.06 

.01 

UltiMi 


JAPAN 


FLIGHT 

LEVEL 


[SbPTEMHFR  - WESTFRM  MQHTh  AMEptCA 
UNITi  MPMV 


PFHCENTAOFS  INDICATE  PWOBAHIl.  ITV  OK  EXCKFUING  AMOUNT  SHCmt'i 


FLIGHT 

LEVEL 


?.0  2.S 

2.3 

2.4 

2.3 

1.9 

590 

1.7 

1.9 

2.0 

2.2 

2.0 

1.6 

670 

1.4 

1.6 

l.B 

1.9 

1 .H 

1.1 

650 

1 .0 

1.2 

1.6 

1.7 

l.S 

.7 

630 

.4 

1.1 

1.4 

1.6 

1.3 

.60 

610 

.« 

1.0 

1.2 

1.4 

1.2 

.60 

490 

<<iS 

.9 

1.1 

1.3 

1.0 

.36 

470 

.SO 

.7 

.9 

1.1 

.7 

.IS 

460 

.4S 

.60 

.H 

1.0 

.66 

.14 

430 

.35 

.60 

.66 

.ft 

.60 

.12 

410 

.30 

.40 

.50 

.60 

.40 

.10 

390 

.?6 

.30 

.40 

.60 

.36 

.Oft 

370 

.1ft 

.26 

.36 

.40 

.30 

.07 

360 

.14 

.20 

.26 

.30 

.26 

.06 

330 

.09 

.12 

.IB 

.20 

.16 

.04 

310 

.Oft 

.09 

.12 

.16 

.14 

.03 

290 

.Oft 

.OB 

.12 

.14 

.1? 

.03 

270 

.06 

• OB 

.10 

.12 

.10 

.02 

260 

.06 

.07 

.09 

.12 

.09 

.02 

230 

.04 

.06 

• OB 

.10 

.Oft 

.02 

210 

.04 

.06 

.06 

.OB 

. 06 

.02 

190 

5S"n 

N»0 

E LIGHT 

MFAN 

lft« 

2* 

.1* 

MAX 

MIN 

LEVEL 

1.9 

2.0 

2.2 

2.3 

2.2 

1.6 

l.B 

1.9 

2.1 

1.9 

1.3 

1.6 

1.7 

1 .9 

1.7 

.9 

1.2 

1.4 

1 .7 

1.4 

.B 

1.0 

1.3 

1 .6 

1.2 

.7 

.9 

1.1 

1.3 

1.1 

.60 

• B 

1.0 

1.1 

.9 

.45 

.60 

.ft 

,9 

,6S 

.36 

.60 

• 66 

.a 

.66 

.30 

.46 

.66 

.7 

.S( 

.26 

.36 

.45 

.56 

.40 

.20 

.30 

.40 

.AS 

,36 

.16 

.26 

,30 

.40 

.30 

.12 

.IB 

.26 

. TO 

.20 

.OB 

.12 

.16 

,50 

. 1 6 

.06 

.OB 

.12 

.1^ 

.1? 

,0b 

.oa 

.10 

.12 

.10 

.06 

.07 

.10 

.12 

.10 

.06 

.07 

.09 

. )0 

.09 

.04 

.06 

.OH 

.09 

.07 

.04 

.06 

.07 

.Oft 

.06 

ME' AN 

IftA 

Si|*N 

2% 

. 19 

MAX 

I SEPTEMHFH  - WESTERN  NORTH  AHtHtCA  | 

UNiri  PPMV 

PEHCENTAGES  INDICATE  PROBABILITY  OF  EXCEEUINu  AMOUNT  SHOWN. 


Fl.  lOHT 
l-f.VEL 

MFAN 

lt)« 

45“  N 

24 

. U 

MAX 

N=2? 

MIN 

Fl  luHi 
LEVEL 

MEAN 

16» 

4u‘’N 

2« 

.1* 

MAX 

N = 45 

MIN 

svo 

1.3 

1 .5 

l.U 

2.0 

l.H 

.9 

590 

1.0 

1.3 

1.5 

1.7 

1.6 

.7 

BTO 

1.1 

1.3 

1.6 

i.a 

1.6 

.7 

570 

1.0 

1.3 

1.5 

1.3 

.55 

!)S0 

.n 

1.1 

1.3 

1.6 

1.3 

.4B 

5B0 

.65 

.H 

1.0 

1.2 

1.1 

.35 

530 

.BO 

.H 

1.1 

1.3 

1.1 

.2B 

B30 

.40 

.55 

.7 

.9 

.6 

.16 

510 

.BO 

./ 

.9 

1.1 

.9 

.20 

BIU 

.35 

.50 

.60 

.6 

.7 

.14 

A90 

.40 

.60 

.7 

.9 

.N 

.16 

490 

.30 

.40 

.50 

.6& 

.60 

.12 

Alt) 

.30 

.45 

.BB 

.7 

.SB 

.14 

470 

.20 

.30 

.40 

.50 

.50 

.06 

ABO 

.?0 

.30 

.3B 

.4B 

.3B 

.09 

ABO 

.14 

.20 

.30 

.40 

.35 

.03 

A30 

.IB 

.?5 

.30 

.40 

.35 

.07 

430 

.12 

.16 

.25 

.3B 

.35 

.03 

AlO 

.14 

.?0 

.30 

.40 

.35 

.05 

410 

.10 

.16 

.25 

.30 

.3B 

.02 

39  0 

.lr> 

.20 

.30 

.40 

.40 

.03 

390 

.09 

.14 

.20 

.?B 

.35 

.02 

3/0 

.10 

.lli 

.25 

.35 

.35 

.03 

370 

.OH 

.14 

. IH 

.?b 

.30 

.02 

3B0 

.OR 

.16 

.20 

.30 

.30 

.03 

JBO 

.07 

.12 

.16 

,?n 

.30 

.02 

33  0 

.07 

.13 

. '.b 

.20 

.20 

.02 

330 

.06 

.10 

.14 

• ifl 

.25 

.01 

310 

• OB 

.09 

.12 

.14 

.16 

.02 

3)0 

.05 

.09 

.12 

.16 

.20 

.01 

■i'iO 

.05 

.0/ 

.09 

.12 

.12 

.02 

29U 

.05 

.06 

.10 

• 1* 

.16 

.01 

i>n) 

.04 

.07 

.09 

.10 

.12 

.02 

270 

.04 

.07 

.10 

-12 

.IH 

.01 

HbO 

.04 

.06 

.05 

.10 

.10 

.02 

2B0 

.04 

.07 

.09 

.12 

.16 

.01 

<;3o 

.04 

.06 

.OB 

.10 

.09 

.02 

2JU 

.04 

.06 

.06 

.10 

• 1 ^ 

.01 

i;in 

.04 

.06 

.07 

.09 

.OB 

.02 

210 

.04 

.06 

.06 

.09 

.12 

.01 

190 

.04 

.05 

.07 

.OH 

.07 

.02 

190 

.04 

tOb 

.07 

• OH 

.09 

.01 

Fl  KlHl 
LEVEL 

MEAN 

16« 

3H“N 

24 

.14 

MAX 

N«14 

MIN 

590 

.« 

1.0 

1.2 

1 .4 

1.3 

.65 

570 

.65 

.6 

1.0 

1.1 

1.0 

.45 

550 

.45 

.60 

.1* 

.6 

.7 

.30 

530 

.25 

.35 

.40 

.50 

.40 

.07 

510 

.20 

.30 

.35 

.45 

.35 

.06 

490 

.16 

.25 

.30 

.35 

.30 

.1)4 

470 

.12 

. 16 

.25 

.30 

.25 

.03 

450 

.on 

.12 

• 1 ^ 

.20 

. 16 

.01 

430 

.07 

.10 

• 1 4 

.16 

.14 

.01 

410 

.06 

.10 

.14 

.16 

.14 

.01 

190 

.06 

.10 

.14 

• 16 

.14 

.01 

3/n 

.05 

.09 

.12 

.16 

.14 

.01 

350 

.05 

.06 

.12 

.14 

. 12 

.01 

130 

.05 

.07 

.10 

.12 

.10 

.1)1 

310 

.04 

.06 

.06 

.10 

.09 

.01 

290 

.04 

.06 

.06 

.09 

.06 

.01 

270 

.04 

.06 

.07 

.09 

.07 

.01 

250 

.04 

.06 

.0  r 

.09 

.07 

.01 

230 

.04 

.0» 

.07 

,09 

.07 

.0? 

210 

f 0 *4 

.05 

.0/ 

.1)6 

.07 

.02 

190 

.04 

.05 

.07 

.06 

.06 

.02 

A-ftS) 


moHr 

LEVtL 


SEPTEMBKR  - EASTERN  NORTH  AMERICA 
UNIT  I PPhV 


PERCENTAGES  INDICATE  PROBAeiUlTY  Of  EXCEFOING  AMDUNI  SHOWN 


flight 

LEVEL 


S.l 

8.4 

2.7 

3.0 

2,  A 

1.6 

BVU 

\ .s 

8.2 

2,5 

2.3 

2.6 

1.4 

570 

1 ,n 

2.0 

2.3 

2.B 

2.4 

1.2 

560 

1 .n 

l.H 

2.0 

2.2 

2.1 

.<) 

B30 

1 .4 

1.6 

l.b 

2.0 

l.H 

510 

1.? 

1.4 

1.6 

1.3 

1.6 

.60 

4K0 

1.0 

1.1 

1.3 

l.b 

1.3 

.45 

470 

.7 

1.0 

1.2 

1.0 

,30 

450 

.60 

.7 

.K 

1.0 

.3 

.20 

4,30 

.so 

.60 

.7 

.H 

.65 

.IH 

410 

.as 

.4b 

. bb 

.65 

.55 

.12 

300 

.an 

.40 

.BO 

.55 

• 4B 

.10 

3 70 

.BS 

.3S 

.40 

.50 

.40 

,0K 

JBO 

.?s 

.30 

.35 

.40 

.40 

. 06 

330 

.IH 

.8B 

.30 

.35 

.35 

.04 

310 

. U 

.IH 

.25 

.30 

.30 

.03 

2V0 

.1? 

.16 

.20 

.25 

.25 

.03 

270 

.10 

.14 

.16 

.20 

.IH 

,03 

250 

.OA 

.10 

.12 

.16 

.14 

.03 

230 

.07 

.OK 

.10 

.12 

.12 

.03 

210 

.06 

.07 

.OK 

.10 

• OK 

.03 

IKO 

70'^N 

N«20 

• 

EL  lour 

MEAN 

16'« 

2* 

.I'k 

MAX 

MIN 

LEVEL 

?,vi  i^.;i 

1 . e E • u 
I . s 1 . 1 


SEPTEMHFH  - EASTERN  NORTH  AMERICA 
UNIT:  PPMV 


PERCENTAGES  INDICATE  PROBABILITY  OF  EXCEEDING  AMOUNT  SHO1.1M, 


FLIGHT 

LEVEL 


MEAN  16«  2%  .U 


FLIGHT 

level 


mean  l6ft 


1.4 

2.2 

2 

.6 

2.8 

3.U 

1.6 

B9C 

1.7 

2.0 

2 

.2 

2.6 

2.6 

1.3 

670 

1.4 

i.r 

1 

.4 

2.2 

2.2 

1.0 

650 

1.1 

1.4 

1 

■ 6 

i.e 

1.7 

.7 

630 

1.0 

1.2 

1 

.4 

1.7 

1.6 

.60 

610 

.n 

1.0 

1 

.2 

1.5 

1.3 

.46 

4()C 

.AS 

.8 

1 

.0 

1.2 

1.1 

.35 

470 

.4B 

.66 

1.0 

.B 

.18 

450 

.40 

.66 

.7 

.8 

.7 

.14 

430 

.30 

.45 

.( 

bO 

.7 

.66 

.10 

410 

.26 

.36 

.* 

30 

.60 

.60 

.06 

390 

.20 

.30 

.< 

<0 

.60 

.46 

370 

FLIGHT 


1.6 

1.9 

2.2 

2.4 

2.7 

1.3 

1.6 

1.9 

2.2 

2.4 

1.1 

1.3 

1.6 

1.9 

1.9 

.8 

l.l 

1.3 

1.6 

1.6 

.7 

.9 

1.2 

1.4 

1.3 

.60 

.8 

1.0 

1.2 

1.2 

.45 

.65 

.8 

1.0 

1.0 

1 

.8 

2.0 

2.3 

2.6 

2.9 

1 

.3 

1 

.6 

1.8 

2.1 

2.3 

2.6 

1 

.1 

1 

3 

1.6 

1.8 

2.0 

2.1 

.8 

1 

• 0 

1.2 

1.5 

1.6 

60 

.8 

1.1 

1.3 

l.s 

1.4 

40 

.7 

.9 

1.1 

1.3 

1.3 

30 

• I 

55 

.7 

.9 

1.1 

1.1 

20 

^0 

.55 

.7 

.9 

.8 

10 

• 4 

10 

.St) 

.65 

.8 

.7 

07 

• 26 

.40 

.65 

.r 

.66 

06 

>0 

.36 

.45 

.61) 

.60 

04 

18 

.30 

.40 

.60 

.46 

04 

6 

.25 

.36 

.46 

.40 

03 

12 

.20 

.30 

.35 

.35 

0^ 

)9 

.16 

.20 

.30 

HQ 

02 

)8 

.12 

.18 

.20 

.26 

02 

)7 

.10 

.14 

.18 

IQl 

02 

)6 

.08 

.12 

.14 

.16 

02 

)6 

.07 

.09 

.12 

.12 

02 

)4 

• 06 

.08 

.10 

.09 

02 

•04  .05  .07  .08  .07  • 

^ . 0 L, 

02 

MAX  MIN 


2 

2 


16  .02 
14  .02 

14  .02 


I Sf.PTEMBl.^R  - EASTERN  NORTH  aMERiCA  | 

UNIT  I PP«tV 

PERCENTAGES  INDICATE  PROBABILITY  OK  EXCfEOINO  AMOUNT  SHOWN. 


FLIGHT 

LEVEL  MEAN  2%.  .It  MAX  MIN 


1.2 

1.5 

1.7 

1.9 

2.1 

1.0 

1.2 

1.4 

1.7 

1.9 

.6 

1.0 

1.2 

1.3 

1.6 

.55 

.7 

.9 

1.0 

1 .3 

.50 

.6b 

.6 

.9 

1.1 

.40 

.55 

.65 

.6 

1.0 

.30 

.45 

.55 

.65 

.a 

FLIGHT 


40  .45 


16 

.16 

14 

.14 

MEAN  lb« 


.9 

1.1 

1.2 

1.3  1 

>1 

.7 

.6 

.9 

1.1 

.9 

50 

.60 

.7 

.8  . 

^5 

25 

.30 

.40 

.45  .< 

10 

20 

.30 

.35 

.40  . 

15 

IB 

.25 

.30 

.35  . 

10 

14 

.20 

.25 

.30  . 

>0 

10 

.14 

.18 

.25  . 

16 

09 

.12 

.16 

.20  . 

6 

09 

.12 

.16 

.18  . 

6 

OR 

.12 

.14 

.18  . 

a 

08 

.10 

.14 

.16  . 

6 

07 

.10 

.12 

.14  . 

4 

07 

.09 

.10 

.09 

07 

• oa 

.09 

.08 

06 

.07 

.08 

.08 

06 

.07 

.08 

.08 

06 

.07 

.08 

.07 

.It  MAX  MIN 


flight 

LEVEL  MEAN  1(S»,  2«  .it  MAX  MIN 


1.1  1.3  1.4  1.6  1.6 

.9  1.0  1.2  1.4  1.3 

.6b  .B  .4  1 .1  l.n 

65  .a  .65 
bS  .Ab  ^60 
60  .mO  .50  .Ob 
5 0 .40 


07  .OV 


07  .10 


flight 

LEVEL  MEAN  l6t 


07  .06 


.9  1.0  1.1 

.7  .6  .9 

SO  .55  .Ab 
2b  .30  .36 

20  .25  .30 

25  .30 


It  MAX  MIN 


FLIGHT 

LEVEL 


SEPTEMBFH  - EASTERN  NORTH  AMERICA 
UNIT!  PPMV 


PEPCENTAGES  INDICATE  PROBABILITY  OF  EACeFDING  AMOUNT  SHOWN. 


FLIGHT 

LEVEL 


6S 

.6 

.6 

.9 

. 8 

SO 

.60 

.65 

.7 

.60 

35 

.AO 

.AS 

.55 

.AS 

in 

.20 

.25 

.30 

.25 

16 

.20 

.25 

.30. 

.25 

lA 

.18 

.20 

.25 

.20 

12 

.16 

.18 

.25 

.18 

00 

.12 

.16 

.20 

.lA 

OH 

.12 

.lA 

.18 

.lA 

U .12 


.06  .07 

.06  .07 

06  .07 

OS  .06 


09 

.08 

09 

.08 

08 

.on 

08 

.08 

07 

.07 

SEPTEMBER  - WFSTE'ftN  EUWOPk 
UNIT:  PPMW 


PERCENTAGES  INDICATE  PROBABILITY  OF  EXCEEDING  AMOUNT  SHOWN. 


FLIGHT 


flight 


LEVEL 

MEAN 

16« 

2« 

.!« 

MAX 

MIN 

LEVEL 

MFAN 

16« 

2t 

.)* 

MAX 

MIN 

590 

1.5 

1.8 

2.1 

2.4 

2.2 

1.0 

590 

1.3 

1.6 

1.8 

2.1 

1 .9 

.8 

570 

1.3 

1.6 

1.8 

2.1 

1.9 

.8 

570 

1.1 

1.3 

1 .6 

1.8 

1.7 

.7 

SSO 

1.0 

1.3 

1.5 

1.7 

1.5 

.55 

550 

.4 

1.1 

1.3 

1.5 

1.4 

.65 

530 

.7 

1.0 

1 .2 

1.4 

1.1 

.30 

530 

.65 

.8 

1.0 

1.1 

1.0 

.35 

510 

.65 

.8 

1.0 

1.2 

1.0 

.25 

510 

.55 

.7 

.8 

1.0 

.9 

.30 

A90  , 

.55 

.7 

.9 

1.1 

.9 

.20 

490 

.45 

.60 

.7 

.9 

.8 

.20 

470 

.45 

.60 

.8 

.9 

.7 

.14 

470 

.35 

.50 

.60 

.7 

.7 

.14 

450 

.30 

.45 

.60 

.7 

• 55 

.07 

460 

.25 

.35 

.45 

.65' 

.55 

.05 

430 

.25 

.40 

.50 

.65 

.50 

.05 

430 

.20 

.30 

.40 

,60 

,50 

.03 

410 

.25 

.35 

.45 

.55 

.45 

.04 

410 

.16 

.25 

. 35 

.40 

.40 

.03 

390 

.18 

.30 

.40 

.50 

.40 

.03 

390 

.14 

.20 

.30 

.35 

.3!) 

.02 

370 

.16 

.25 

.35 

.40 

.40 

.03 

370 

.12 

.18 

.25 

.30 

.30 

.02 

350 

.14 

.20 

.30 

.35 

.35 

.02 

350 

.10 

.16 

.20 

.25 

.30 

.02 

330 

.10 

.16 

.20 

.30 

.30 

.02 

330 

.08 

.14 

.18 

.25 

.28 

.01 

310 

.08 

.12 

.16 

.20 

.25 

.01 

310 

.07 

.10 

.14 

.18 

.25 

.01 

290 

.06 

.09 

.12 

.16 

.20 

.01 

290 

.06 

.09 

.12 

.14 

.20 

.01 

270 

.06 

.09 

.12 

.14 

.18 

.01 

270 

.05 

.08 

. 10 

.12 

.16 

.01 

250 

.06 

.08 

.10 

.14 

.16 

.01 

250 

.05 

.07 

.09 

.12 

.12 

.01 

230 

.05 

.08 

.10 

.12 

.14 

.01 

230 

.05 

.07 

.08 

.10 

.09 

.02 

210 

.05 

.07 

.08 

.10 

.1? 

.01 

210 

.05 

.06 

.08 

.ft9 

,09 

.02 

190 

.05 

.06 

.07 

.08 

.08 

.01 

1 90 

.05 

.06 

.07 

.09 

.08 

.02 

FLIGHT 

level 

MFAN 

164 

24 

.14 

MAX 

MlN 

590 

.9 

1.1 

1.2 

1.4 

1.4 

.65 

570 

.7 

.9 

1.0 

1.2 

1.1 

.50 

SSO 

.85 

.7 

.8 

1.0 

.9 

.35 

530 

.35 

.50 

.60 

.7 

.58 

. 16 

510 

,30 

.45 

.55 

.65 

.50 

.14 

490 

.25 

.35 

.45 

.55 

.45 

.10 

470 

.20 

.30 

.35 

.45 

.35 

.06 

4S0 

.12 

.20 

.25 

,35 

■ 30 

.02 

430 

.09 

.16 

.20 

.25 

.25 

.01 

410 

.07 

.12 

.16 

.20 

.18 

.01 

390 

.05 

.08 

.10 

.14 

.12 

.02 

370 

.04 

.07 

.09 

.12 

.10 

.02 

350 

.04 

.07 

.09 

.12 

.10 

.01 

330 

.05 

.07 

.09 

.12 

.09 

.01 

310 

.05 

.07 

.09 

.12 

.09 

.01 

290 

.05 

.07 

.09 

.10 

.08 

.01 

270 

.05 

.07 

.08 

.10 

.08 

.01 

250 

.04 

.06 

.08 

.10 

.07 

.01 

230 

.04 

.06 

.08 

.09 

.07 

.01 

210 

.04 

.06 

.08 

.09 

.07 

.02 

190 

.06 

.06 

.07 

.09 

.07 

.02 

OCTOPrN  - WESTERN  NORTH  AMERICA 
UNIT)  PPMV 


PERCENTAPTS  INDICATE  PWORABILlTY  Of  EXCFEDINb  AMOUNT  SHO.M, 


f-LlOHT 

LEVEL 


MEAN  lt,% 


,1«  MAX 


ELlOHT 

level  mean 


EL  QHT 


1.9 

2.3 

2.6 

3.0 

2.4 

1.3 

l.B 

2.1 

2. ft 

2.9 

2.3 

1.1 

1.6 

2.0 

2.4 

2. a 

2.1 

1.0 

1.4 

1.8 

2.3 

2. a 

2.0 

.8 

1.2 

1.7 

2.1 

2.b 

l.H 

.7 

1.1 

1.4 

1 .ft 

2.2 

l.b 

.56 

.9 

1.2 

1.6 

1.9 

1.3 

.40 

.7 

1.0 

1.2 

1.5 

l.U 

.25 

.bb 

• M 

1.1 

1.3 

.A 

.20 

16  .<>U 


MAX  MIN 


1.6 

2.1 

2.b 

2.9 

2.3 

1.4 

1.9 

2.3 

2.7 

2.1 

1.2 

1.6 

2.1 

2.6 

1 .ft 

1.0 

1.4 

1.9 

2.3 

1.6 

.9 

1.2 

1 .6 

2.0 

1.4 

.7 

1.1 

1 .4 

1.7 

1.2 

.60 

.9 

1.1 

1.4 

l.U 

.40 

.66 

.6 

1.1 

.7 

.35 

.65 

.7 

.9 

.65 

.10 

.4b 

.60 

.a 

.65 

.25 

.40 

.60 

• 6b 

.46 

.20 

.30 

.4b 

.65 

.4U 

.16 

.26 

.36 

.4b 

.30 

.12 

.20 

.2b 

.35 

.26 

,OA 

.12 

• 16 

.20 

.16 

.06 

.09 

.12 

.14 

.10 

.06 

.OH 

.10 

.14 

.10 

.06 

.07 

.10 

.12 

.09 

.06 

.07 

.09 

.10 

.OA 

ELIOHT 


i.a 

2.2 

2.5 

2.9 

2.4 

1.1 

1.6 

,2.0 

2.4 

2. a 

2.2 

l.U 

1.4 

l.b 

2.3 

2.7 

2.0 

.8 

1.2 

1.6 

2.1 

2.6 

I.A 

• 60 

l.U 

1.6 

1.9 

2.3 

1.6 

.65 

.9 

1.3 

1.6 

2.0 

1.4 

.45 

.7 

l.U 

1.3 

1.7 

1.1 

.30 

.5b 

.8 

l.l 

1.3 

.9 

.20 

.4b 

.7 

.9 

1.1 

.7 

.16 

.4U 

.55 

.7 

.9 

.65 

.16 

.30 

.46 

.60 

.7 

.55 

.19 

.25 

.36 

.50 

.40  ' 

.4ft 

.12 

.2U 

.30 

.40 

.50 

.36 

.10 

.16 

.26 

.30 

• ,3b 

.26 

.07 

.10 

.14 

.20 

.25 

.IH 

. 05 

.07 

.10 

.14 

.16 

.1? 

.03 

.06 

.09 

.12 

.16 

.12 

. 03 

.06 

.09 

. 12 

.1* 

.lU 

.03 

.Ob 

.Oft 

.10 

.12 

.09 

.03 

.05 

.07 

.09 

.12 

.09 

.03 

.04 

.06 

.oa 

. 1 0 

.07 

.03 

b0®N 

N«1  0 

MEAN 

16» 

.1* 

MAX 

MIN 

1.6  1.9  E.A  R.H 

1.3  1.7  a.e  P.6 


l.U  l.b 
.6  1.2 
.bb  l.O 


l.b  1.9  ?.3 

1.2  1.6  P.l 

l.O  1.4  l.U 
.2  l.b 
.9  1.2 

bb  .U 
SB  .7 

bo  .6b 
4B  .Pb 


OCTOBfR  - WESTERN  NORTH  AMERICA 


3 

1.7 

e.i 

2.5 

2.1 

1 

1.5 

i.a 

2.2 

l.B 

6 

l.S 

1.6 

1.9 

1.5 

5 

.9 

1.3 

l.b 

1.1 

0 

.B 

1.1 

I.A 

1.0 

05  .06 


65 

59 

SO 

57 

30 

55 

14 

53 

12 

51 

09 

49 

07 

47 

.45 

.35 

.02 

390 

.OH 

.14 

.iU 

.35 

.30 

.02 

370 

.or 

• 12 

.16 

.30 

.25 

.02 

350 

.06 

.10 

.14 

.25 

.20 

.02 

330 

.05 

.09 

.12 

.16 

.16 

.0? 

310 

.04 

.07 

.10 

.12 

.12 

.01 

290 

.04 

.06 

.09 

.10 

.1? 

.01 

270 

.04 

.06 

.09 

.10 

.10 

.01 

250 

.04 

.06 

.OB 

.09 

.09 

.01 

230 

.04 

.05 

.07 

.OH 

.07 

.01 

210 

.03 

.05 

.07 

.06 

.06 

.01 

190 

.03 

• 05 

.06 

.'>«3 

2.6 

3.0 

3.3 

3.3 

1.4 

59 

2.1 

2.4 

2.7 

3.0 

2.9 

1.2 

57' 

1.9 

2.1 

2.4 

2.7 

2.5 

.9 

55< 

1.6 

i.a 

2.1 

2.3 

2.0 

.60 

53' 

1.6 

1.6 

I.a 

2.1 

1.7 

.50 

51' 

1.2 

1.4 

1*6 

1.6 

1.5 

.40 

491 

1.0 

1.1 

1.3 

l.S 

1.2 

.25 

47' 

.7 

.9 

1.0 

1.2 

.9 

.12 

451 

.60 

.7 

.9 

1.0 

.7 

.10 

43 

2.2 

2.5 

2. a 

3.1 

3.3 

1.4 

2.0 

2.3 

2.6 

?.B 

2.9 

1.2 

1.7 

2.0 

2.3 

2.5 

2.5 

.9 

1 .5 

1.7 

2.0 

2„2 

2.0 

.60 

1.3 

1.5 

1.6 

?.,o 

1.7 

.50 

1.1 

1.3 

1.5 

1.7 

1.5 

.40 

.9 

1.1 

1.3 

1.5 

1.2 

.25 

.7 

.9 

1.0 

1.2 

• 9 

.12 

OCTOBFH  - EASTERN  NOHTh  AHeiPICft 
UNlTJ  PPMV 


PtRCENTAGES  INDICATE  PHOBABILlTy  Of  EXCEEDING  AMOUNT  SHOWN. 


KLIOHT 

LEVEL 

MEAN 

16» 

hO“N 

z% 

.U 

MAX 

Nal2 

MIN 

PLIGHT 

LEVEL 

MEAN 

16% 

bS^N 

2% 

.1% 

MAX 

N«13 

MIN 

BS»0 

1.7 

2.0 

2.3 

2.6 

2.9 

■1 .4 

590 

,1.6 

1.9 

2.2 

2.5 

2*6'. 

1.3 

B/O 

1.5 

i.e 

2.1 

2. A 

2.5 

1.2 

570, 

1.4 

1.7 

2.0 

2.3 

2.3 

1,1 

BBO 

1.3 

1.6 

1.8 

2.1 

2.3 

.9 

550 

1.2 

1.5 

i.e 

2.0 

2.0 

.8 

530 

1.1 

1.3 

1.5 

1.8 

1.9 

.60 

530  . 

. 1.0 

1.3 

1.5 

1..7 

,1.7 

♦ 50 

SIO 

1.0 

1.2 

l.A 

1.7 

1.7 

.50 

510 

.9 

1.1 

l.A 

1.6 

1.6 

.40 

A90 

.9 

1.1 

1.3 

1.5 

1.6 

.40 

490 

. 8 

1.2 

1.4 

1.4 

.30 

A70 

i7 

.9 

1.1 

1.3 

l.A 

.25 

470  ' 

.65 

1.0 

1.2 

1.3 

.20 

A5n 

.55 

.7 

.9 

1.1 

1.1 

.12 

450 

.50 

.65 

.8 

1.0 

1.1 

.10 

A30 

.A5 

.55 

.8 

.9 

1.0 

.09 

430 

.40 

.55 

.7 

.9 

1.0 

■ ,07 

AlO 

• AO 

.55 

• 65 

• d 

.8 

.07 

410 

.30 

.45 

.60 

.7 

• 8 

.06 

3<J0 

.30 

.AO 

.55 

.65 

.60 

.04 

390 

.25 

.35 

.50 

46  0 

.55 

.04 

370 

.?5 

.35 

• AS 

.60 

.50 

.04 

370 

.20 

.30 

.40 

'.Bb 

.45 

.04 

350 

• 20 

.30 

.AO 

.50 

.AO 

.04 

350 

.16 

.25 

.35 

.65 

.40 

.03 

330 

.15 

.25 

.30 

.AO 

.35 

.03 

330 

.14 

.20 

.30 

. aO 

.30 

.03 

310 

.10 

.15 

.25 

.30 

.25 

.03 

310 

.09 

.16 

.20 

.30 

.25 

.02 

?90 

.OH 

• 1 ^ 

.16 

.25 

.20 

.03 

■ 290 

.07 

.12 

.18 

.?5 

.26 

.02 

S70 

.07 

.12 

.16 

.20 

.18 

.03 

270 

.07 

.10 

.16 

.7>0 

.IP 

.02 

250 

.05 

.10 

.lA 

.16 

.15 

.02 

250 

. .06 

.09 

.12 

.)6 

.16 

.02 

230 

.05 

.08 

.10 

. 1 A 

.lA 

.02 

230 

.05 

.08 

.10 

.12 

.14 

.02 

PIO 

.05 

.08 

.10 

.12 

. 12 

.02 

210 

.05 

.07 

.09 

.12 

.12 

.02 

190 

.05 

.07 

.09 

.12 

.10 

.01 

190 

.04 

.06 

.08 

.10 

.10 

• 01 

ELIGHT 


PLIGHT 


LEVEL 

MEAN 

16« 

?.% 

.1% 

MAX 

MIN 

level 

MEAN 

15% 

2% 

,1» 

MAX 

590 

1.5 

l.H 

2.1 

2.4 

2.5 

1.2 

590 

l.A 

1.6 

1.9 

P.l 

2.4 

570 

1.3 

1.6 

1.9 

2.2 

2,2 

1.0 

570 

1.2 

1.4 

1.7 

1.9 

?.) 

550 

1.1 

l.A 

1.7 

1.9 

1.9 

.7 

550 

1.0 

1.2 

1.4 

l.T 

1.8 

530 

.9 

1.2 

l.A 

1.7 

1.5 

.40 

530 

. 7 

1.0 

1.2 

l.A 

1.4 

510 

.8 

1.0 

1.3 

1.5 

l.A 

.35 

510 

.65 

.9 

1.0 

1.2 

1.3 

490 

. 7 

.'5 

1.1 

1.3 

i.J 

.25 

490 

.'jij 

. t 

.9 

1.1 

1.2 

♦ 70 

.55 

.7 

.9 

1.1 

1.2 

.18 

4 70 

.45 

.50 

.8 

.9 

1.1 

450 

.40 

.55 

.7 

.9 

1.0 

.09 

450 

.35 

.50 

.60 

.8 

.9 

A 30 

.30 

.50 

• hb 

.8 

.9 

.05 

430 

.30 

.40 

.55 

.85 

.8 

AlO 

.25 

.40 

.55 

.7 

.7 

.05 

410 

.25 

.35 

.45 

.5b 

.60 

390 

• IP 

.30 

.45 

.55 

.50 

.04 

390 

. IH 

. 2! , 

.35 

.a5 

.45 

3/0 

.14 

.25 

.35 

.50 

.40 

.04 

370 

.15 

.25 

.30 

,40 

• 35 

350 

.12 

.20 

.30 

.40 

.35 

.03 

350 

.12 

.20 

.30 

.35 

.30 

330 

.10 

.18 

. 25 

,35 

.30 

.03 

3,30 

.10 

.16 

.25 

.30 

.25 

310 

.08 

.14 

.20 

,25 

.25 

.02 

310 

.08 

.12 

.18 

.?b 

.20 

290 

.07 

.12 

.16 

.20 

.20 

.02 

290 

.05 

• 10 

.14 

.70 

.18 

270 

.06 

.10 

.14 

.18 

.18 

.02 

270 

.06 

• 10 

.14 

.18 

.16 

250 

.05 

.09 

. 12 

.16 

• 1 A 

.02 

250 

.05 

.OP 

.12 

.14 

.16 

2 30 

.05 

.07 

.10 

.12 

.14 

.02 

230 

.05 

.07 

.10 

.12 

.14 

210 

.04 

.06 

.08 

.10 

.12 

.02 

' 210 

.04 

.07 

.09 

.12 

.14 

190 

.04 

• 05 

.07 

.09 

.10 

.01 

190 

.04 

f 06 

.08 

.10 

.12 

I OCTOBER  - WESTERM  EUBOHg  | 

UNIT  I PPMV 

PERCENTAGES  INDICATE  PROBABn.ITY  OE  EXCEEDING  AMOUNT  SHOWN, 


PLIGHT 


Fan 

16« 

2% 

.15 

MAX 

MIN 

1.5 

1.9 

2.3 

2.7 

2.5 

1.0 

1.3 

1.6 

2.0 

2.3 

2.2 

.8 

IcO 

1.3 

1.6 

1.9 

i.a 

.60 

.7 

1.0 

1.3 

1.5 

1.5 

.40 

.65 

.9 

1.1 

1.4 

1.3 

.30 

.55 

.8 

1.0 

1.2 

1.2 

.25 

.40 

.60 

.8 

1.0 

1.0 

.16 

.25 

.45 

.60 

.8 

.a 

.10 

• 20 

.35 

.50 

.65 

.7 

.06 

.16 

.30 

.40 

.55 

.55 

.06 

35  .35 


25 

.30 

20 

.25 

FLIGHT 

LEVEL  MEAN  iGft 


1.3  1.5 

1.1  1.3 


.55  .7 

.45  .60 

.35  .50 

.25  .35 

.IB  .30 


MAX  MIN 


2.3  .40 

2.0  .35 


.65  .03 

.55  .02 


.25  .00 


FLIGHT 


MEAN  16« 


It  MAX  MIN 


1.5  1.7  2.0  l.R  1.0 

1.3  1.5  1.7  1.6  .a 

1.0  1.2  1.3  1.2  .55 

.65  .B  1.0  .a 


07 

.06 

08 

.06 

NOVEMBER  - JAPAN 
JNITt  PPMV 


PERCENTAGES  INDICATE  PROBABILlTV  OF  EXCEEDING  AMOUNT  SHOWN. 


FLIGHT 


FLIGHT 


level 

MEAN 

165 

2» 

.!« 

MAX 

MIN 

LEVEL 

MEAN 

16» 

2« 

MAX 

MIN 

590 

1.6 

2.0 

2.4 

2.9 

2.2 

.8 

590 

1.0 

1.2 

1.5 

1.7 

1.6 

.60 

570 

1.4 

1.7 

2.1 

2.5 

2.0 

.65 

570 

.8 

1.0 

1.3 

1.? 

1.4 

.50 

5S0 

1.1 

1.4 

1.0 

2.1 

1.7 

.50 

550 

.60 

.0 

1.0 

1.7 

1.1 

.35 

530 

.0 

1.1 

1.4 

1.7 

1.4 

.30 

530 

.40 

.60 

. 6 

1 

.9 

.10 

510 

.7 

i.O 

1.3 

1.5 

1.3 

.25 

510 

.35 

.50 

.7 

.6 

.16 

A90 

.60 

.9 

1.1 

1.3 

1.1 

.20 

490 

.30 

.45 

.60 

» 

.7 

.12 

470 

.50 

.7 

.9 

1.1 

1.0 

.18 

470 

.25 

.35 

.45 

.60 

.55 

.10 

450 

.40 

.55 

.7 

.9 

.8 

.14 

450 

.10 

.25 

.35 

.40 

.45 

.07 

430 

.30 

.45 

.60 

.0 

.7 

.12 

430 

.16 

.20 

.30 

.35 

.35 

.05 

4l0 

.25 

.40 

.50 

.65 

.55 

.10 

410 

.14 

.20 

.25 

.30 

.30 

.04 

390 

.20 

.30 

.40 

.50 

.40 

.08 

390 

.12 

.16 

.20 

.25 

.20 

.03 

370 

.10 

.25 

.35 

.40 

.35 

.07 

370 

.10 

.14 

.18 

.25 

.10 

.03 

350 

.14 

.20 

.30 

.35 

.30 

.06 

350 

.09 

.12 

• 1 6 

.20 

.16 

.03 

330 

.1? 

.16 

.20 

.25 

.25 

.05 

330 

.00 

.12 

,14 

.)« 

.14 

.o3 

310 

.00 

.12 

.16 

.10 

.18 

.03 

310 

.07 

.09 

.12 

.1* 

.1? 

.04 

290 

.06 

.09 

.12  ' 

.14 

.14 

.03 

290 

.06 

.08 

.10 

.12 

.10 

.04 

270 

.06 

.00 

.10 

.14 

. 14 

.01 

270 

.06 

.08 

.10 

.12 

.10 

.04 

250 

.06 

.08 

.10 

.12 

.12 

.03 

250 

.06 

.07 

.09 

.10 

.09 

.04 

230 

.05 

.07 

.09 

.10 

.10 

.03 

230 

.06 

.07 

. .06 

.10 

.08 

• 03 

210 

.05 

.06 

.00 

.09 

.09 

.03 

210 

.05 

.06 

.08 

tf)') 

.08 

.03 

190 

.05 

.06 

.07 

.08 

.08 

.03 

190 

.05 

.06 

.07 

.00 

.07 

.03 

FLIGHT 

LEVEL 

MEAN 

16« 

24 

.1« 

MAX 

MIN 

590 

.60 

1.0 

1.1 

1.0 

.35 

570 

.45 

.60 

.0 

.9 

• B 

.25 

550 

.15 

.45 

.60 

.7 

.60 

.18 

530 

.18 

.30 

.40 

.50 

.40 

.07 

610 

.16 

.25 

.35 

.40 

.35 

.06 

490 

.14 

.20 

.30 

.35 

.30 

.05 

470 

.1? 

.16 

.20 

.30 

.25 

.05 

450 

.08 

.12 

.16 

.20 

.18 

.04 

430 

.07 

.10 

.14 

.16 

.14 

.0*3 

410 

.07 

.10 

.12 

.16 

.12 

.03 

390 

.06 

.09 

.12 

.14 

.10 

.03 

370 

.06 

.09 

.12 

.14 

.10 

.02 

350 

.06 

.00 

.10 

.12 

.10 

.02 

330 

.05 

.08 

.10 

.12 

.09 

.02 

310 

.05 

.07 

.09 

.12 

.09 

.02 

290 

.05 

.07 

.09 

.10 

.00 

.02 

270 

.05 

.07 

.00 

.10 

.08 

.02 

250 

.05 

.07 

.00 

.10 

.08 

.03 

230 

.05 

.06 

.00 

.09 

.08 

.03 

210 

.05 

.06 

.08 

.09 

.07 

.03 

190 

,05 

.06 

.07 

.08 

.07 

.03 

NOVEMBgR  - WESTERN  NORTH  AMERICA 
UNIT!  PPMV 


PERCENTAGES  INDICATE  PROBABILITY  OF  EXCfEDING  AMOUNT  SHOwN 


FLIGHT 

LEVEL 


MEAN  16«  Zt 


g,0  2. A 2.9 

1.8  2.2  2.6 

1.5  1.9  2.3 

1.3  1.6  e.O 

1.1  1.4  l.B 

1.0  1.2  1.5 

.B  1.0  1.3 

.55  .8  1.0 

.45  .65  .H 


FLIGHT 
EVE  I 


.14 

MAX 

MIN 

FLIGHT 

LEVEL 

3.3 

2.B 

1.4 

590 

3.0 

2.5 

1.2 

570 

2.7 

2.2 

1.0 

550 

2.3 

1.9 

.7 

530 

2.1 

1.7 

.65 

510 

l.B 

1.5 

.55 

490 

1.5 

1.3 

.40 

47  0 

1.2 

1.0 

.30 

450 

1.0 

.9 

.20 

430 

.8 

.7 

.18 

410 

.65 

.55 

,12 

390 

.55 

.45 

.10 

370 

.45 

.40 

.08 

350 

.35 

.30 

.06 

•5^0 

.25 

.20 

.04 

JlO 

.20 

.18 

.03 

290 

.18 

• 1 6 

.03 

270 

.16 

.14 

.03 

250 

.16 

.12 

.03 

230 

.12 

.10 

.02 

210 

.10 

.07 

.02 

190 

FLIGHT 

LEVEL 


1.8 

2.2 

2.5 

2.9 

2,5 

1.3 

590 

1.5 

1.9 

2.2 

2.6 

2.2 

1.1 

570 

1.3 

1.6 

1,9 

2.2 

1.9 

.9 

550 

1.0 

1.3 

1 .5 

1.8 

1.5 

.60 

530 

,9 

1.1 

1 .4 

1.7 

1.4 

.55 

510 

.8 

1.0 

1.3 

1.5 

1 .3 

.45 

490 

.60 

,9 

1.1 

1.3 

1.1 

.35 

47  0 

.45 

.7 

.9 

1.1 

1.0 

.20 

460 

.40 

.60 

6 

1.0 

.8 

.16 

430 

.30 

.50 

.65 

.8 

.7 

.14 

410 

.25 

.35 

.50 

.65 

.55 

.10 

390 

.20 

.30 

.40 

.55 

.45 

.08 

370 

. 16 

.25 

.35 

.46 

.36 

.07 

350 

.12 

.18 

.25 

.35 

.30 

.05 

330 

.08 

.12 

.16 

.20 

.18 

.03 

310 

.06 

.09 

.12 

.16 

.14 

.02 

290 

.05 

.08 

. 10 

.14 

.12 

.02 

270 

.05 

.07 

.10 

.12 

.10 

.02 

250 

.04 

.06 

. 09 

.10 

.09 

.02 

230 

.04 

.06 

.07 

.09 

.07 

.02 

210 

.03 

.05 

.06 

.07 

.05 

.02 

190 

A>B4 

... 

l6ft  2t 


NOVEMBER  - WESTEBKI  NORTH  AMErkA 
UNITl  PPMV 


PERCENTAGES  INDICATE  PROBABILITY  OF  EXCEEDING  AMOUNT  SHOwN. 


t' 


A5®N  N«21 


flight 

LEVEL 

MEAN 

165 

24 

.14 

MAX 

min 

1.5 

1.8 

2.1 

2.4 

2.1 

1.0 

570 

1.2 

1.5 

1.8 

2.1 

l.R 

• 8 

650 

1.0 

1.2 

1 • 

1.7 

1.5 

.60 

530 

.7 

.9 

1.1 

1.3 

1.2 

.35 

510 

.60 

.8 

1.0 

1.2 

1.1 

• 30 

490 

.55 

.7 

.9 

1.1 

1.0 

• 25 

470 

.45 

.65 

.8 

1.0 

.9 

• 18 

450 

.30 

.50 

.7 

.9 

.12 

430 

.25 

.45 

.65 

.8 

.7 

.09 

410 

.20 

.40 

.55 

.7 

.60 

• 07 

390 

.18 

.30 

.45 

.55 

.45 

.05 

370 

.14 

.25 

.35 

.45 

• 40 

.05 

350 

.12 

.20 

.30 

.40 

• 35 

.04 

330 

.09 

.16 

• 20 

.30 

• 25 

.03 

310 

.06 

.10 

.14 

.18 

• Is 

• 02 

290 

.04 

.07 

.10 

.12 

• 12 

.01 

270 

.04 

.06 

.09 

.12 

• 12 

• 01 

250 

.04 

.06 

.08 

.10 

.10 

.01 

230 

.03 

.05 

.07 

.09 

• 08 

• U1 

210 

.03 

.04 

.06 

.07 

.07 

• 01 

190 

.03 

.04 

.05 

.06 

.05 

.01 

flight 

level 

MEAN 

590 

' l.i 

570 

1.0 

550 

.8 

530 

.55 

510 

.45 

490 

.40 

470 

.30 

450 

.20 

430 

.16 

410 

.14 

390 

.10 

370 

.09 

350 

.08 

330 

.07 

310 

.06 

290 

.05 

270 

.06 

250 

.04 

230 

.04 

210 

• 04 

190 

.04 

4(|“n 


N«43 


16*  2«  ,l»  MAX  MIN 


1.4 

l.B 

1.0 

.T 

.6B 

.SB 

.45 

.30 

.SB 

.25 

.20 

.18 

.16 

.12 

.10 

.08 

.08 

.07 

.06 

.06 

.05 


1.7 
1.5 
1.2 
.9 
' .8 
.7 
.60 
.45 
.40 
.35 
.30 
.25 
.25 
.18 
.14 
.12 
.10 
.10 
.09 
.08 
.06 


2.0 

1.7 

1.6 

1.1 

1.0 

.V 

.7 

.56 

.50 

.45 

.40 

.■>5 

.30 

.25 

.1.8 

.16 

.14 

.12 

.12 

.09 

.08 


.60 
.45 
.25 
.08 
.07 
.06 
.04 
.03 
.02 
• 02 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 


1.7 
1.5 
1.2. 
1.0 
.9 
.8 
.7 
.65 
.65 
.45 
.35 
.35 
.30 
.25 
.20 
.1.8 
ff  1 6 

.14 

.12 

.10 

.05 


FLIGHT 

LEVEL 

MEAN 

164 

.35*  N 

24 

.14 

MAX 

N»ll 

MIN 

590 

1.0 

1.3 

1.7 

2.0 

1.8 

■ 60 

57  0 

.H 

1.1 

1.4 

1.7 

1.5 

.45 

560 

.65 

.9 

1.2 

1.6 

1.2 

• 25 

530 

.50 

.7 

.9 

1 .2 

.H 

• 08 

510 

.40 

.60 

.8 

1 .0 

.7 

.07 

490 

.35 

.50 

.7 

.9 

.60 

.06 

470 

.25 

.40 

.55 

.7 

.50 

• 04 

450 

.16 

.25 

.40 

.50 

• 40 

• 02 

430 

.12 

.20 

.30 

.40 

.30 

.02 

410 

.10 

• 1 6 

.20 

.30 

.20 

.01 

390 

.06 

.10 

.14 

.16 

.1? 

• 01 

370 

.05 

.08 

.10 

.14 

.10 

.01 

350 

.05 

.07 

.09 

.12 

.09 

.01 

330 

.04 

.06 

.08 

.10 

.08 

• 01 

3 1 0 

.03 

.05 

• 06 

.08 

• 06 

• 01 

290 

.03 

.04 

.05 

.07 

.06 

.01 

270 

.03 

.04 

.05 

.07 

• 06 

• 01 

250 

.03 

.04 

• 06 

.07 

.06 

.01 

230 

.03 

.04 

• 06 

.07 

• 06 

.01 

210 

.03 

.04 

■ 06 

.07 

• 06 

.01 

190 

.03 

.04 

• 06 

.07 

.06 

.01 

A-85 


I NOVEMBFR  - EtSTCBN  NOWTH  AMEPiCAj 
UNITI  PPMV 

PERCENTAGES  INDICATE  PROBABILITY  OF  EXCEEDING  AMOUNT  SHO‘*'N. 


FLIGHT 


FLIGHT 


FLIGHT 

LEVEL 


MEAN  llS'l 


p.a 

2.6 

3.0 

3.4 

3. 

2 

1.6 

?.D 

2.4 

2.8 

3.2 

3. 

0 

1.3 

lib 

2.2 

2.S 

2.9 

2. 

« 

1.0 

1.6 

1.9 

2.2 

2.6 

ft 

. .7 

1.4 

1.7 

2.0 

2.* 

2. 

4 

.60 

1.2 

1.6 

1.8 

2.1 

2. 

3 

.60 

1.0 

l.,3 

1.6 

1.9 

2. 

2 

’.40 

.H 

1.1 

1.3 

1.6 

2. 

n 

.26 

.6& 

.9 

1«1 

1.4 

1. 

7 

.20 

.SS 

.8 

1.0 

1.2 

1. 

4 

.12 

.40 

.60 

.8 

1.0 

1. 

0 

.05 

.3b 

.50 

.7 

.8 

• 

8 

.04 

.30 

.46 

.60 

.7 

.66 

.03 

.2b 

.36 

.45 

.60 

.50 

.03 

.16 

.26 

.35 

■ 46. 

.36 

.02 

.12 

.20 

.25 

.15 

.2 

6 

.02 

.10 

.16 

.26 

■Uil 

.2 

0 

.Ob 

.14 

.18 

.?s 

.1 

6 

. 02 

INOVEMRFR  - EASTERN  NORTH  AMERICA 

unit:  PPMV 


PERCENT46ES  INDICATE  PROBABILITY  OF  EXCEEDING  AMOUNT  SHO*N. 


1.8 

2.1 

2. 

5 

?.9 

2.9 

1.2 

1.6 

1.9 

2. 

3 

2.6 

2.7 

l.U 

1.3 

1.7 

2. 

0 

?.3 

2.5 

.8 

1.1 

1.4 

1. 

7 

2.0 

2.2 

- .60 

1.0 

1.3 

1.5 

l.« 

2.0 

.46 

.V 

1.1 

1. 

4 

1.6 

l.H 

.35 

.7 

.9 

1. 

2 

1.4 

1.6 

.26 

.SS 

.7 

• 

9 

1.1 

1.3 

.18 

.4B 

. 66 

• 

8 

1.0 

1.0 

.16 

*40 

.66 

• 

7 

.8 

• U 

.14 

.30 

.26 

.20 

.18 

.40 

.36 

.30 

.25 

.6 

.4 

.4 

.3 

6 

6 

0 

6 

.A5 

.60 

.40 

.40 

.60 

.60 

.45 

.35 

.12 

.10 

.09 

.08 

.14 

.20 

.2 

6 

.30 

.06 

.10 

.16 

.20 

.?5 

.25 

.05 

.OV 

.12 

.16 

.?0 

.IB 

.04 

.07 

.10 

.14 

.16 

.14 

.04 

.06 

.08 

.10 

.14 

.10 

.03 

10 

•07  .02 

Ni30 

MAX  MIN 

I NOVEMBER  » eastern  NQhTH  AMEotCA  | 

UNIT)  PPMV 

PERCENTAGES  INDICATE  PROBABILITY  OE  EXCEEDING  AMOUNT  SHOYiN. 


FLIGHT 

LEVEL  . MEAN 


FLIGHT 


MAX  MIN 


16«  i!« 


UZ  l.b 

i.n  i.z 

.a  i.u 

.SB  .7 
.AS  .60 
BO 
3B 

.16  .ZB 
16 
lb 
lA 
IZ 
12 
10 

.07  .OV 
06 
07 
07 

.05  .06 


MAX  MIN 


09 

.06 

08 

.07 

07 

.07 

07 

.07 

Flight 

LEVEL 


.16 

.25 

.35 

.50 

.03 

370 

.lA 

.20 

.25 

.30 

.AO 

.02 

350 

.12 

.16 

.20 

.25 

.35 

• 02 

330 

.09 

.12 

.16 

.20 

.25 

.01 

310 

.07 

.10 

.lA 

.18 

• 20 

.01 

290 

.07 

.10 

.lA 

.16 

.16 

.01 

2 70 

.06 

.09 

.12 

.16 

.16 

• 01 

250 

.06 

.09 

.12 

.lA 

.lA 

.01 

230 

• 06 

.06 

• 10 

.lA 

.lA 

.01 

210 

.05 

.06 

.10 

.12 

• 12 

.01 

190 

FLIGHT 

LEVEL 


MAX  MIN 


l.b  1.7 
1.2  1.5 


1.7  ?.0 

1.5  1,7 

1.2  1.5 

1.0  1,2 

*9  1.0 


.06 

.06 

.10 

.12 

.lA 

• Ol 

.05 

.07, 

.10 

.12 

.lA 

.01 

.Ob 

.07 

.09 

.10 

.12 

.01 

.Ob 

.07 

.06 

.10 

.12 

.01 

.Ob 

.06 

.06 

.10 

.10 

.01 

Zb^N 

N>10 

MEAN 

16« 

25 

.1* 

MAX 

MIN 

1.0  1.2  1.3 

9 
5 
0 


•Ob  *06  tC? 
•Ob  *06  *07 

>6 


WfSTEHN  tUPOPF 


UNIT:  PPMV  I I 

ATE  probability  OF  EXCFFDING  AMOUNT  SHOWN,  i i 


.'I 

Ns3«*  47”n  S = 111 


MAX 

MIN 

FLIGHT 

LEVEL 

MEAN 

16% 

.2% 

.1% 

MAX 

MIN 

t 

“^j 

a«() 

.6B 

b90 

l.A 

1.7 

2.1 

2.  A 

• 6 

.7 

. >1. 

2.6 

.6B 

B70 

1.2 

1.5 

1.9 

2.2 

2.4 

.55 

■2r, 

2.1 

.AS 

bBO 

l.U 

1.3 

1.6 

1.9 

2.2 

.35 

1.6 

.as 

b30 

.7 

1.0 

1.3 

1.6 

2.0 

.16 

■\4 

l.S 

.30 

blO 

.6b 

.9 

1 .2 

1.6 

l.H 

.lA 

‘'■j 

1.3 

.2B 

A90 

.5b 

.8 

1.0 

1.3 

1 .6 

.10 

1.1 

.16 

A70 

.AO 

.65 

iS 

1.0 

1.3 

.1)7  . - . ■ . 

"■■.a 

.9 

.OH 

ABO 

.30 

• AS 

.65 

.8 

1.1 

.03 

.B 

.06 

A30 

.2b 

.AO 

.55 

.7 

.9 

.02 

.7 

• OS 

AlO 

.20 

.30 

.AB 

.SB 

.7 

.01 

njil 

.OA 

390 

.lb 

.25 

• as 

.45 

.50 

.01 

.5B 

.03 

370 

.12 

.20 

.30 

.40 

.AS 

.01 

.AB 

.03 

3B0 

.10 

.18 

.25 

.35 

KH 

.01 

• as 

.0? 

330 

.09 

. lA 

.20 

.PB 

.35 

.01 

• ii!) 

.01 

310 

.06 

.10 

.lA 

.18 

KQ 

.01 

• I'ft 

.00 

290 

.05 

.OH 

.12 

. 1 A 

.20 

.01  . 

• 1 6 

.00 

270 

.06 

.07 

■ £l 

.)2 

.16 

.01 

’ 

.U 

.00 

2B0 

.OA 

.06 

1 0 

.09 

lul 

.01 

• 12 

.01 

230 

.OA 

.05 

.07 

.06 

.01 

BQ 

.01 

210 

.OA 

.05 

1 if 

.07 

.06 

.01 

• OB 

.01 

190 

.03 

.OA 

.05 

,06 

.06 

.01 

N«10 


MAX  MIN 


1.9 

.50 

1.6 

• AS 

1.3 

.35 

1.0 

.30 

.9 

.25 

.6 

• 65 

.16 

.50 

.10 

.AO 

.07 

.30 

.05 

• 1 6 

.02 

.12 

.02 

.10 

.02 

.09 

.01 

.07 

.01 

.06 

.01 

.05 

• 01 

.05 

• 01 

• 05 

.01 

.OA 

• 02 

• OA 

.02 

m 


I DECEMBER  - JAPAN  | 

UNIT!  PPHV 

PERCENT40ES  INDlCdTE  PROBABILITY  OE  EXCEEOINb  AMOUNT  SHOWN. 


FLIOHT 

LEVEL 


16«  2K 


FLIOHT 

LEVEL  MEAN 


2.1 

2.6 

3.0 

3.8 

3.1 

1.4 

89 

1.8 

2.3 

2.7 

3.2 

2.9 

1.2 

57 

1.6 

2,0 

2 ■ 4 

2.8 

2.6 

.8 

58 

1.3 

1.7 

2.1 

2.8 

2.4 

.88 

53 

1.1 

1.5 

1 .9 

2.3 

2.1 

.48 

51 

1.0 

1.3 

1.6 

2.0 

1.9 

.40 

49 

.8 

1.1 

1.3 

1.6 

1*6 

.38 

47 

.60 

• 6 

1.0 

1.3 

1.2 

.28 

45 

.80 

.7 

.9 

1.1 

1.0 

.20 

43 

.40 

.60 

.6 

.9 

.9 

.18 

41 

18 

.30 

.35 

.45 

f 35  • 

07 

14 

.20 

.25 

.35 

• 25  • 

0 

5 

10 

.14 

• 20 

.25 

• 20  • 

0 

3 

nA  .08 


.09  .03 


FLIOHT 


32'’n 

N»17 

165 

28 

.11 

MAX 

HIN 

1.1 

1.5 

1.9 

1.7 

.40 

.9 

1.2 

1.5 

1.4 

.30 

.7 

.9 

1.2 

1.1 

.18 

.45 

.65 

.8 

.8 

.07 

.40 

.60 

.7 

.7 

• 06 

.35 

.80 

.65 

.65 

.05 

.30 

.45 

.60 

.60 

.05 

.28 

.35 

.50 

.55 

.04 

.20 

.35 

.46 

.50 

.03 

.20 

.30 

.4  0 

.50 

.02 

.18 

.30 

.38 

.45 

.02 

.16 

• 25 

.30 

.38 

.02 

.14 

.20 

.25 

.30 

.02 

.10 

.16 

.20 

.20 

.02 

.08 

.10 

.12 

.12 

.02 

.06 

.00 

.09 

.08 

.02 

06 

.07 

.09 

.07 

.02 

.06 

.07 

.08 

.07 

.02 

.05 

.07 

.08 

. 06 

.02 

.05 

.06 

.07 

.06 

*02 

.05 

.06 

.07 

. 06 

.0? 

DECEMBgH  - WE5TEWN  NOHTH  AMERICA 
UNITI  PPMV 


PERCENTAGES  INDICATE  PROBABILITY  OE  EXCEEDING  AMOUNT  SHOi*N, 


FLIGHT 

LEVEL 


flight 

LEVEL  MEAN 


FLIGHT 


l.B 

2.2 

2.5 

2.H 

2.5 

1.4 

1.6 

1.9 

2.3 

2.6 

2.3 

l.l 

l.A 

1.7 

2.0 

2.3 

2.0 

.8 

l.l 

1.4 

1.7 

2.0 

1.7 

.55 

1.0 

1.3 

l.b 

l.B 

1.5 

.45 

.R 

l.l 

1.4 

1.7 

1.3 

• 40 

.7 

1.0 

1.2 

1.5 

1.2 

.35 

.60 

.8 

1.0 

1.2 

1.0 

.25 

.60 

.7 

.9 

1.1 

.6 

.20 

.40 

.55 

.7 

.9 

.65 

.16 

.30 

.40 

.50 

.65 

• 50 

.12 

.25 

.35 

.40 

.50 

.40 

.20 

.25 

.35 

.40 

.35 

HT 

.14 

.20 

.25 

.30 

.25 

.05 

.09 

.12 

.16 

.20 

.03 

.06 

.09 

.12 

.14 

.12 

.02 

.06 

.06 

.10 

.12 

• 10 

.02 

.05 

.07 

.12 

.09 

96  .06 


2.4 

2.9 

3.3 

3.6 

3.5 

1.8 

6f 

10 

2.2 

2.7 

3.2 

3.7 

3.2 

1.4 

51 

ro 

2.0 

2.5 

3.0 

3.5 

2.9 

1.1 

6! 

10 

1 .8 

2.3 

2.6 

3.3 

2.6 

.7 

5; 

lO 

1.6 

2.1 

2.5 

3.0 

2.4 

.65 

"51 

10 

1.4 

1.6 

2.2 

2.7 

2.1 

.55 

4« 

>0 

1.2 

I *6 

1.9 

2.3 

1.7 

.60 

41 

ro 

• 9 

1.3 

1 .6 

1.9 

1.4 

.45 

41 

.6 

1.0 

1.3 

1*6 

1.1 

.36 

4: 

10 

.60 

.6 

1.0 

1.2 

.9 

.30 

4] 

to 

.46 

.55 

.7 

» B 

.60 

.20 

31 

10 

.35 

.45 

.55 

.66 

.50 

.16 

31 

ro 

.30 

.35 

.45 

.60 

.40 

.14 

3! 

10 

.20 

.25 

.35 

.40 

.30 

.10 

3: 

10 

.14 

.16 

.20 

.26 

.20 

.06 

310 

.09 

.12 

.14 

.16 

.14 

.04 

290 

.08 

.10 

.14 

.16 

.12 

.03 

270 

.07 

.10 

.12 

.14 

.12 

.03 

260 

.07 

.09 

.10 

.12 

.10 

.03 

230 

.06 

.07 

.09 

.10 

.06 

.03 

210 

.05 

• 06 

.07 

.09 

• 06 

.02 

190 

SB^N 

N»0 

FLIGHT 

MEAN 

165 

25 

.14 

MAX 

MIN 

LEVEL 

2.1 

2.5 

2.9 

3.3 

3.0 

l.b 

. 1.9 

2.3 

2.7 

3.1 

2.7 

1.3 

1.7 

2.1 

2.6 

?.•» 

2.6 

1.0 

1.6 

1.9 

2.3 

2.7 

2.1 

.60 

1.3 

1.7 

2.1 

?.* 

1.9 

.65 

1.2 

1.6 

1.6 

2.2 

1.7 

.50 

1.0 

1.3 

1.6 

1.9 

1.6 

. .45 

.6 

1.0 

1.3 

1.6 

1.2 

.35 

.65 

.9 

1.1 

1.3 

1.0 

.30 

.60 

.7 

.9 

1.0 

.6 

.26 

.35 

.60 

.60 

.3 

.55 

.16 

.30 

.40 

.50 

.60 

.46 

.14 

>2  .lA 


[OECEHBFR  - WESTERN  NORTH  AMEpiC*  | 

UMin  PPMV 

PERCrNT*nES  INDICATE  PROBABILITV  OF  EXCrfOINO  AMOUNT  SHOWN. 


FLIOHT  I 
LEVEL.  I MEAN 


FLIGHT 


FLIOHT 

LEVEL 


MAX  M'IN 


1.4 

1.7 

1.9 

2.2 

1.9 

.9 

59 

1.2 

1.4 

1.7 

1.9 

1.7 

.7 

57 

.9 

l.l 

1.4 

1.6 

1*5 

.55 

55 

.60 

.a 

1.1 

1.3 

1.2 

.30 

53 

.a 

1.0 

1.2 

1.1 

.25 

51 

.50 

.7 

.9 

i.i 

1.0 

.20 

49 

.40 

.60 

.a 

.9 

.9 

.16 

47 

.35 

.50 

.65 

.a 

.7 

.10 

45 

.25 

.40 

.55 

.7 

.65 

.00 

43 

.25 

.35 

.50 

.60 

.55 

.06 

41 

.10 

.30 

.40 

.50 

.45 

.03 

39 

.14 

.25 

.35 

.45 

.35 

.02 

37 

.1? 

.20 

.25 

.35 

*30 

.02 

35 

14 

.20 

.25 

.25 

10 

.14 

.16 

.16 

1.5  a.o 

l.A  l.T 

1.1  l.b 

.9  1,3 

.a  1.1 

.65  .9 

.50  .7 

.35  .A5 


.06  .09 

,05  .OB 
.05  .07 

.04  .05 


1.4 

1.8 

2.1 

2.5 

2.2 

.7 

1.2 

1.6 

1.9 

2,3 

2.1 

.50 

.9 

1.3 

1.7 

2.1 

2.0 

.35 

.7 

1.1 

1.5 

1.9 

i.a 

.14 

.60 

1.0 

1.3 

1.7 

1.6 

.12 

.50i 

.a 

1.1 

1.4 

1.4 

■ .10 

.40 

.7 

,9 

1.2 

1.2 

.08 

.30 

.50 

.7 

.9 

1.0 

.05 

.25 

.45 

.60 

.a 

.8 

.03 

.2.0 

.35 

.50 

.65 

.7 

.03 

.16 

.30 

.40 

.05 

.50 

.02 

.12 

.20 

.30 

.35 

.35 

.09 

.16 

.20 

*30 

;30 

.07 

.12 

.16 

.20 

• 20 

.05 

^09 

.16  . 

.18 

.04 

.06 

.oa 

.10 

.09 

.01 

250 

.05 

.07 

.10 

.12 

.03 

.05 

.07 

.09 

.08 

.01 

230 

.04 

.07 

.09 

.10 

,03 

.05 

.06 

.07 

.07 

.01 

210 

.04 

.06 

.OB 

.09 

.03 

.04 

.05 

.06 

.05 

.01 

190 

.04 

.05 

.06 

.na 

35*N 

N>23 

MEAN 

165 

25 

.15 

MAX 

MIN 

FLIGHT 

LEVEL 


DECEMBER  - EASTERN  NORTH  AHEpiCA 
UNIT  I PPMV 


PERCENTAGES  INDICATE  PROBABILITY  OF  EXCFFOINO  AMOUNT  SHOWN. 


FLlOHt 

LEVEL  MEAN  16lt  SH  . ) Vi 


16  .ao 


.OB 

.OS  .07  .OV  .10  .12  .02 

•04  .06  .07  ,0H  .00  .02 


FLIGHT 


FLIGHT 

LEVEL 


2.S 

3.5 

1.4 

5v 

2.2 

2.7 

3.2 

3.7 

3.1 

1.2 

57 

2.0 

2.4 

2.9 

3.3 

2.7 

.9 

65 

1.7 

2.1 

2.5 

2.9 

2.3 

.55 

53 

l.S 

1.9 

2.3 

2.7 

2.1 

.50 

51 

1.1 

1.7 

2.0 

2.3 

2.0 

.50 

4V 

1.1 

1.4 

l.T 

2.0 

l.n 

.45 

47 

.9 

1.1 

1.4 

1.6 

1.5 

.40 

45 

.7 

1.0 

1.2 

1 .4 

1.3 

.35 

43 

.6S 

.a 

1.0 

1.2 

1.0 

.25 

41 

.SO 

.65 

.tt 

.9 

.7 

.20 

39 

.40 

.56 

.65 

6 

.60 

.16 

37 

.16 

.45 

.65 

.65 

.60 

.1? 

15 
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OECKHHFH  - EASTERN  NOHTH  AMERICA 
UNITl  PPMV 


PERCENT A(5f'S  INDICATE  PROBABILITY  OF  EXCEEDING  AMOUNT  SHOWN. 


FLIGHT 

LEVEL 


FLIGHT 


FL,  GHT 


MFAN 

16« 

2« 

.!« 
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MIN 

LEVEL 

2.2 

2.7 

3.2 

3.7 

3.3 

1.3 
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.09 

.12 

.10 

.01 

210 
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DErEMflER  - WEStePN  EUROPE 
UNIT!  PPMV 


PERCENTAGES  INDICATE  PROBABIl ITY  OE  EXCEEDING  AMOUNT  SHOWN, 
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LEVEL 
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1.5 

1.9 

2.2 

.25 

490 

.65 

.9 

1.2 

1.5 

1.5 

.60 

.9 

1.3 

1.6 

1.9 

.18 

470 

.50 

.8 

1.0 

1.3 

1.3 

.45 

.7 

1.0 

1.3 

1.6 

.12 

450 

.40 

.60 

.8 

1.0 

1.0 

.40 

.60 

• 8 

1.1 

1.3 

.09 

430 

.30 

.50 

.65 

.8 

• 9 

.30 

.50 

.7 

.9 

1.0 

.07 

410 

.25 

.40 

.55 

.7 

.7 

.RS 

.40 

.55 

.7 

.7 

.04 

390 

.20 

.35 

.45 

.60 

.56 

.20 

.35 

.50 

.60 

.60 

.04 

370 

.16 

.30 

.40 

.50 

.45 

.16 

.30 

.40 

.50 

.50 

.03 

350 

.14 

.25 

.30 

.40 

.40 

.12 

.20 

.30 

.40 

.40 

.02 

330 

.10 

.18 

.25 

.35 

.35 

.08 

.14 

.20 

• 25 

.30 

.02 

310 

.07 

.12 

.18 

.25 

.25 

.06 

.10 

.14 

.18 

.20 

.01 

290 

.05 

.09 

.12 

.16 

.20 

.06 

.09 

.12 

.16 

.20 

.01 

270 

.05 

.07 

. 10 

.16 

.16 

.05 

.08 

.12 

.14 

• 1 6 

.01 

250 

.04 

.06 

.08 

.10 

.10 

.05 

.07 

.10 

.12 

.14 

.01 

230 

.03 

.05 

.06 

.07 

.07 

.04 

.06 

.08 

.10 

.10 

.01 

210 

.03 

.04 

.05 

.06 

.07 

.03 

.05 

.06 

.08 

.07 

.01 

190 

.03 

.04 

.05 

• 06 

.06 

39®  N 

N»ll 

MEAN 

IS* 

2» 

.1% 

MAX 

MIN 

1.2 

1.5 

1.8 

2.1 

1.9 

.65 

l.l 

1.4 

1.7 

2.0 

1.7 

.50 

.9 

1.2 

1.6 

1.9 

1.6 

.35 

.8 

1.1 

1.4 

1.7 

1.3 

.16 

.y 

l.O 

1.2 

1.5 

1.2 

.16 

.60 

.8 

1.1 

1.3 

1.0 

.14 

.50 

.7 

.9 

1.1 

• ft 

.12 

.35 

.55 

.7 

.9 

.65 

.09 

.30 

.45 

.60 

.8 

.55 

.08 

.25 

.35 

.50 

.60 

.45 

.07 

.18 

.25 

.35 

.45 

.35 

.07 

.16 

.25 

.30 

.40 

.30 

.06 

.12 

.18 

.25 

.30 

.25 

.05 

.10 

.14 

.20 

.25 

.18 

.03 

.07 

.10 

.14 

.16 

.14 

.02 

.05 

.07 

.10 

.12 

.10 

.01 

.04 

.06 

.08 

.10 

.09 

.02 

.04 

.06 

.07 

.09 

.08 

.02 

.04 

.05 

.06 

.07 

.08 

.02 

.04 

.05 

.06 

.07 

.07 

.02 

.04 

.05 

.06 

.07 

.07 

.02 

A-9B 

olWW'lltMWiMlWiiraMWM 

APPENDIX  B 


GASP  OZONE  DATA 
DECEMBER.  JANUARY.  FEBRUARY 
Pressure  Altitude:  31,000  feet 


Code; 

Mean  Ozone 

No.  Obs, 

Max 

16% 

n 

■ 0.1% 

Percentages  are  probabilities  of  exceeding  values  shown  in  the  corresponding 
spaces  (omitted  if  N is  less  than  10).  The  right  hand  column  is  the  average 
of  all  longitudes;  Max  is  the  largest  maximum. 
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APPENDIX  B 

GASP  OZONE  DATA 
DECliiMBER.  JANUARY.  FEBRUARY 
Pressure  Altitude:  33.000  feet 


Mean  Ozone 

No.  Obs. 

Max 

16% 

27, 

0.1% 

Percentages  are  probabilities  of  exceeding  values  shown  In  the  corresponding 
spaces  (omitted  If  N Is  less  than  10).  The  right  hand  column  Is  the  average 
of  all  longitudes;  Max  is  the  largest  maximum. 


APPENDIX  B 


GASP  OZONE  DATA 
DECEMBER.  JANUARY.  FEBRUARY 
Pressure  Altitude:  35,000  feet 


Code ; 

Mean  Ozone 

No,  Obs. 

Max 

16% 

27, 

0.1% 

Percentages  are  probabilities  of  exceeding  values  shown  in  the  corresponding 
spaces  (omitted  if'N  is  less  than  10).  The  right  hand  column  is  the  aveiage 
of  all  longitudes;  Max  is  the  largest  tnaximum. 
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79 

66 

60 

.36 

7 

.20 

12 

.38 

28 

.08 

33 

.22 

77 

>61. 

.28 

.26 

.62 

.49 

.31 

.16 

.62 

.38 

54 

.29 

.33 

.61 

.73 

.23 

.31 

• 66 

.70 

.22 
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.27 
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.18 
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.32 

.53 
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.30 

.83 

.39 

48 

.60 
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• 46 

.62 

.88 
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68  ' 

.26 
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• 
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.21 

99 

,36 

.29 

.63 

.34 
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• 28 

.83 

.33 

42 

.38 

.47 

.48 

• 61 

• 46 

.88 

.08 

119 

.11 

89 
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.19 

.44 

.16 
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.19 
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.27 
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.22 
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.03 

13 

.08 

267 

.08 

8 

.02 
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.08 
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.07 

.04 

.60 

.IS 

.06 

.03 

.60 

.18 

30 

.07 

.23 

.30 

.22 

.29 

.OA 

173 

.05 

SI 

.03 

24 

.08 

248 

.18 

.09 

.14 

.08 

.08 

.04 

.18 

.08 

24 

.12 

• 16 

.10 

.13 

.04 

.08 

.11 

.18 

.04 

98 

o 

20 

,06 

18 

.08 

133 

.11 

.07 

.11 

.08 

.10 

.08 

.11 

.07 

1 Q 

.09 

• 12 

.11 

.13 

.11 

.13 

• 10 

■ 1 3 

• 00  le 

.03 

41 

.03 

1 

.02 

4 

.02 

68 

.03  ,01 

.08 

.08 

.03 

.02 

.08 

.04 

12 

,01  .02 

.07 

.09 

.06 

.08 

.03 

10 

.03 

10 

.08 

.Ob 

.08 

.08 

6 

.07 

.08 

.07 

.08 

.03 

2 

.03 

2 

.04 

.04 

0 
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APPENDIX  B 


GASP  OZONE  DATA 
DECEMBER.  JANUARY.  FEBRUARY 
Pressure  Altitude:  37.000  feet 


Code: 

Mean  Ozone 

No.  Obs. 

* 

Max 

16% 

w 

2% 

0. 17. 

Percentages  are  probabilities  of  exceeding  values  shown  In  the  corresponding 
spaces  (omitted  If  N Is  less  than  10),  The  right  hand  column  Is  the  average 
of  all  longitudes;  Max  Is  the  largest  maximum, 


120E  170E  140W  90W  40W lOE  60E  120E  M 


UT 

72 

66 

.29 

12 

.25 

12 

.60 

.36 

.60 

.36 

60 

.66 

.97 

• 46 

.57 

.31 

13 

.11 

11 
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2 

.12 

a 

.21 

36 

.69 

.61 

.26 

*19 

.70 

.29 

.70 

.37 

54 

.90 

« 60 

.26 

.36 

.5? 

.69 

.64 

7 

.66 

16 

.15 

62 

.29 

92 

.29 

165 

.7e 

.SO 

.97 
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.30 

.78 

.90 

.76 

.51 

48 

.66 

.79 

.65 

.71 

.92 

.73 

.99 

.6a 

13 

.36 

2 

.19 

69 

*16 

66 

.22 

20 

.20 

129 

.71 

.36 

.69 

.29 

.69 

.27 

.60 

.33 

.71 

.39 

42 

.7S 
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.66 

.39 

.69 
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.97 
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.69 

.33 

17 
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32 

.16 

299 

1 

.RO 

.66 

.69 

.21 

.56 

.36 

.90 

.26 

36 

.76 

.49 

.31 

.61 

.69 

.62 

.36 

.51 

.05' 

19 

.09 

270 

>09 
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.21 

.09 

.92 

.16 

.52 

.16 

30 

.13 

.16 

.23 

.31 

.23 

.30 

.06 
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.09 

93 

.07 

216 

.37 

.11 

.19 

.12 

.37 

.12 

.16 

.21 

.16 

.19 

• 1 6 

.21 

24 

.06 

97 

.05 

16 

.26  1 

.06 

72 

.13 

.10 

.09 

.07 

.26 

.26 

.10 

18 

.13 

1 16 

.09 

.11 

.16 

.19 

.00 

la 

.03 

17 

.03 

2 

.02 

37 

.01 

.01 

.06 

.06 

.06 

.06 

.03 

12 

.01 

.01 

.09 

.06 

.05 

.07 

.03 

21 

• 

.03 

21 

.06 

.06 

.06 

.06 

i 

.06 

.09 

.06 

.05 

6 

APPENDIX  B 

GASP  OZONE  DATA 
DECEMBER.  JANUARY.  FEBRUARY 
Pressure  Altitude:  39.000  feet 


Code: 

Mean  Ozone 

No . Ob  s , 

1 

Max 

167. 

1 

27. 

0.17. 

Percentages  are  probabilities  of  exceeding  values  shown  In  the  corresponding 
spaces  (omitted  if  N Is  less  than  10).  The  right  hand  column  Is  the  average 
of  all  longitudes;  Max  Is  the  largest  maximum. 
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1 

.06 

.09 

T9 
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.13 

.15 
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55 

.14 
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.13 
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.04 

26 

.05 

.05 

.OT 

.09 

.03 

35 

» 06 

.04 

.06 

.03 

43 

.04 

.03 

.04 

.05 

,13  ITT 
.*T  .22 

.31  .40 


.12  95 

.i!6  .19 

.26  .33 


• 2)  19 

.30  .25 

.2ri  .32 


• 31  IT 

.50  .*B 

.64  .51 


.21  105 
.64  ,40 
.59  ,TT 


*IT  31T 
.60  ,2T 

•3S  .45 


.13  ITS 
.4T  .22 
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.26  ,16 
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.14  ,10 

.13  .IT 
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.06  .06 


.03  43 

.04  ,03 
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APPENDIX  B 

GASP  OZONE  DATA 
DECEMBER.  JANUARY.  FEBRUARY 
Prefj.i::"  Altitude:  ^iiOOO  feet 


Mean  Ozone 

No.  Obs. 

Max 

167o 

TU 

0,1% 

Percentages  are  probabilities  of  exceeding  ^'Olues  shewn  in  the  corresponding 
spaces  (omitted  if  N is  less  than  10).  The  right  hand  column  is  the  average 
of  all  longitudes;  Max  is  the  largest  maximum. 
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APPENDIX  B 


GASP  OZONE  DATA 

DECEMBER.  JANUARY.  FEBRUARY  ‘ 
Presaurt  Aititiide;  43,000  feet 


Code ; 

Moan  Oaone 

No . Ob  a . 

Max 

16Z 

21 

o.n, 

Percentages  are  probabilities  of  exceeding  values  shown  in  tite  corresponding 
spaces  (omitted  if  N is  leas  than  10).  The  right  hand  column  is  the  average 
of  all  longitudes;  Max  Is  the  largest  maximum. 
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APPENDIX  B 


GASP  OZONE  DATA 
MARCH . APRIL, 

Pressure  Altitude:  29,000  feet 


Code : 

Mean  0:fon<.‘. 

No.  Obs, 

Max 

16% 

2% 

0.1% 

Percentages  are  probabilities  exceeding  values  shown  in  the  corrraponding 
spaces  (omitted  i£  N is  less  than  10).  The  right  hand  column  is  Che  average 
oS  all  longitudes;  Max  is  the  largest  maximum, 
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APPENDIX  B 

GASP  OZONE  DATA 
MARCH.  APRIL.  MAY 
Pressure  Altitude:  31.000  feet 


Mean  Ostonc 

No.  Obs. 

Max 

16% 

2% 

0.17. 

Percentages  are  probabilities  o£  exceeding  values  shown  In  the  corresponding 
spaces  (omitted  1£  N is  less  than  10).  The  right  hand  column  Is  the  average 
o£  all  longitudes;  Max  la  the  largest  maximum. 
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GASP  OZONE  DATA  I 

MARCH.  APRIL.  MAY  I 


Pressure  Altitude:  33,000  feet 
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Code ; 

Moan  Ozone 

No . Ob  s . 
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Peroentagea  are  probabilities  u£  exceeding  values  shown  in  the  oorrespondlng 
spaces  (omitted  i£  M Is  less  than  10).  The  right  hand  column  Is  the  average 
of  all  longitudes;  Max  is  the  largest  maximum, 
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APPENDIX  B 

GASP  OZONE  DATA 
MARCH.  APRIL.  MAY 
Prousure  Altitude : 35 . 000  feet 


Percentages  are  probabilities  of'  exceeding  values  shown  In  the  corresponding 
spaces  (omitted  If  N is  less  than  10).  The  right  hand  column  Is  the  average 
of  all  longitudes;  Max  Is  the  largest  maximum. 
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APPENDIX  B 

GASP  OZONE  DATA 
MARCH.  APRIL.  MAY 
Proasure  Altitude:  37,000  feet 


Percentages  are  probabilities  of  exceeding  values  shown  In  the  corresponding 
spaces  (omitted  if  N is  less  than  10).  Tlie  right  hand  column  le  the  average 
of  all  longitudes;  Max  is  the  largest  maximum. 
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APPENDIX  B 

GA^  OZONE  DATA 
MARCH.  APRIL.  MAY 
Pressure  Altitude:  39,000  feet 


Mean  O?.one 

No.  Obs. 

Max 

16% 

2% 

0.1% 

Percentages  are  probabilities  o£  exceeding  values  shown  in  the  correspondivig 
spaces  (omitted  if  N is  leas  than  10).  The  right  hand  column  is  the  average 
of  all  longitudes;  Max  is  the  largest  maximum. 
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APPENDIX  B 

GASP  OZONE  DATA 
MARCH.  APRIL.  MAY 


Pressure  Altitude: 


41,000  feet 


Mean  Ozone 

No , Ob  s . 

Max 

16% 

n 

0.1% 

Percentages  are  probabilities  of  exceeding  values  shown  In  the  corresponding 
spaces  (omitted  If  N Is  less  than  10).  The  right  hand  column  Is  the  average 
of  all  longitudes’,  Max  Is  the  largest  maximum. 
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GASP  OZONE  DATA 
MARCH.  APRIL.  MAY 


Pressure  Altitude:  43.000  feet 

— r»  ■'  '■'nii. 


Code; 

Mean  O^one 

No,  Obs. 

Max 

167. 

2% 

0.1% 

PetcentBges  are  probuMUtlcs  o£  exceeding  values  shown  in  the  corresponding 
spaces  (omitted  If  N Is  leus  than  10).  The  right  hand  column  Is  the  average 
of  all  longitudes;  Max  Is  the  largest  maximum. 
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GASP  OZONE  DATA 
JUNE.  JULY.  AUGUST 


Pressure  Altitude:  31,000  feet 


Code: 

Mean  Ozone 

No,  Obs. 

Max 

167. 

2% 

0.17. 

Percentages  are  probabilities  of  exceeding  values  shown  In  the  corresponding 
spaces  (omitted  if  N Is  less  than  10),  The  right  hand  column  Is  the  average 
of  all  longitudes;  Max  Is  the  largest  maximum. 
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GASP  OZONE  DATA 
JUNE.  JULY.  AUGUST 


Pressure  Altitude:  33,000  feet 


Code: 

Mean  Ozone 

No.  Obs. 

Mux 

16% 

Vk 

0,1% 

Percentages  are  probabilities  o£  exceeding  values  shown  In  the  corresponding 
spaces  (omitted  If  N Is  less  than  10),  The  right  hand  column  is  the  average 
of  all  longitudes;  Max  is  the  largest  maximum. 
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GASP  OZONE  DATA 


JUNE.  JULY.  AUGUST 
Pressure  Altitude:  35,000  feet 


Code; 

Moan  Ozone 

No.  Ohs. 

1 

Max 

167. 

11 

0.1% 

Percentages  are  probabilltlos  of  exceeding  values  shown  In  the  correAponding 
spaces  (omitted  if  N is  less  than  10).  The  right  hand  column  Is  the  average 
of  all  longitudes;  Max  is  the  largest  maximum. 
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APPENDIX  B 


GASP  OZONE  DATA 
JUNE.  JULY.  AUGUST 
Pvaysuru  Altitude:  37,000  tuet 

Oodc;  Mean  O:!one  No.  Obs. 
Max  16% 

n 0.1% 


Percentages  are  probabllltlea  of  excoedlng  values  shown  in  the  corresponding 
spaces  (omitted  if  N Is  less  than  10).  The  right  hand  column  is  the  average 
of  all  long'J  tMde,<i ; Max  1".  the  largest  maximiun. , 
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APPENDIX  B 

GASP  OZONE  DATA 
JUNE . JULY.  AUGUST 
Pressure  Altitude:  39,000  feet 


Mean  Ozone 

No.  Obs. 

Max 

16% 

2% 

0.1% 

Percantagea  arc  probabilities  of  exceeding  values  shown  In  the  corresponding 
ipnces  (omitted  if  'N  io  less  than  10).  The  right  hand  column  is  the  average 
of  ail  longitudes!  Max  is  the  largest  maximum. 
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GASP  OZONE  DATA 
JUNE.  JULY.  AUGUST 


Pressure  Altitude;  41. .000  feet 


Code ; 

Mean  Ozone 

No.  Obs. 

Max 

167. 

i; 

27. 

0.17. 

Percentages  ere  probebllitics  o£  exceeding  values  shown  in  the  corresponding 
spaces  (omitted  if  N is  lass  than  10).  The  right  hand  column  is  the  average 
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GASP  OZONE  DATA 
JUNE.  JULY.  AUGUST 
ProBBure  Altitude:  43, OC 


Percentages  are  probabilities  of  exceeding  values  shown.  In  the  oorrespondlng. 
spaces  (omitted  if  N is  Iosb  than  10).  The  right  hand  column  is  the  average 
of  all  longitudes ; Max  Is  the  largest  maximum. 
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GASP  OZONE  DATA 
SEPTEMBER.  OCTOBER.  NOVEMBER 


Pressure  Altitude:  31,000  feet 


Code : 

Mean  Ozone 

No . Ob  s . 

Max 

167. 

2% 

0.17. 

Peroentaget  are  probabilities  of  exceeding  valyes  shown  in  the  corresponding 
spaces  (omitted  if  N is  less  than  10).  The  right  hand  column  is  the  average 
of  all  longitudes;  Max  is  the  largest  maximum. 
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APPENDIX  B 

GASP  OZONE  DATA 
SEPTEMBER.  OCTOBER . NOVEMBER 
Pressure  Altitude;  33,000  feet 


Code:  Mean  Ozone  No,  Obs. 

Max  167. 

n 0.1% 

Percentages  are  probabilities  of  exceeding  values  shown  in  the  corresponding 
spacus  (omitted  if  N is  less  than  10).  The  right  hand  oolutan  is  the  average 
of  nil  longitudes;  Max  is  the  largest  maximum. 


.04 

12 

.13 

. .12 

.1* 

.ir 

.08 

IS 

.12 

.11 

• 13 

a 1 6 

.08 

21 

.13 

.11 

.U 

.I'" 

" Vob” 

2 

.06 

.03  1 

>03 


.OB  31 
.?0  .09 

• U .18 


• OS  11 
.10  .OB 
.10  .13 


.04 

b 

.Ob 

.22 
' .2* 

8 

.11 

3 

ru 

1 

.06 

14 

.14 

.10 

.14 

.17 

.06 

20 

.04 

.08 

.04 

.11 

.OS 

11 

.07 

.06 

.07 

.08 

,06 

10 

.07 

.07 

.08 

• lu 

,06 

5 

.07 

.Id 

11 

.21 

.21 

.25 

.28 

.0? 

71 

.22 

.12 

.17 

.22 

.07 

84 

.22 

.12 

.17 

.21 

,06 

lb 

.23 

.11 

.lb 

.20 

.04 

.14  .13 

.IB  .P? 


.94  1S3 
.?b  .I'i 
.21  .27 


.or  2B 


.04 

6 

.06 

.04 

6 

.04 

• Ob  I 
.06 


.05 

1 

.05 

APPENDIX  B 


GASP  OZONE  DATA 
SEPTEMBER.  OCTOBER.  NOVEMBER 
Pressure  Altitude:  35,000  feet 


Mean  Ozone 

Mo . Ob  s . 

Max 

16% 

2% 

0.1% 

PercentBfses  are  probabilities  of  exceeding  values  shown  in  the  corresponding 
spaces  (omitted  if  N is  leas  than  10).  The  right  hand  column  is  the  avernge 
of  all  longitudes;  Max  is  the  largest  maximum. 
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GASP  OZONE  DATA 
SEPTEMBER.  OCTOBER.  NOVEMBER 
Pressure  Altitude:  37 .000  feet 


Mean  Osone 

No.  Obs. 

Max 

16% 

2% 

0.1% 

Percentages  are  probabilities  of  exceeding  values  shown  in  the  corresponding 
spaces  (omitted  if  N Is  less  than  10).  The  right  hand  column  is  the  average 
of  all  longitudes;  Max  is  the  largest  maximum. 
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GASP  OZONE  DATA 
SEPTEMBER,  OCTOBER,  NOVEMBER 


Pressure,  Altitude: 

39,000  feet 

Code; 

Mean  Ozone 

No,  Obs, 

Max 

167. 

2% 

0.17. 

Percentages  are  probabilities  o£  exceeding  values  shown  In  the  corresponding 
spaces  (omitted  If  N Is  leas  than  10),  The  right  hand  column  Is  the  average 
of  all  longitudes;  Max  is  the  largest  maximum. 
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.12 
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Pofcentages  are  probabilities  of  exceeding  values  shown  in  the  oorrospondlng 
spaces  (omitted  1£  N is  less  than  10).  The  right  hand  column  is  the  average 
of  all  longitudes;  Max  Is  the  largest  maximum. 
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APPENDIX  B 

GASP  OZONE  DAfA 
SEPTEMBER,  OCTOBER,  NOVEMBER 
Pressure  Altitude;  43,000  feet 


Mean  Ozone 

No.  Obs. 

Max 

16% 

2*/. 

0.1% 

Percentages  are  probabilities  o£  exceeding  values  shown  in  the  corresponding 
spaces  (omitted  if  N is  less  than  10),  The  right  hand  column  is  the  average 
of  all  longitudes;  Max  is  the  largest  maximum. 
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APPENDIX  C 

TABLE  C-1,  Preliminary  ragresalon  relation  for  forecaacln 

stratoBPherlc  oaone  from  stratospheric  temperature 

DECEMBER,  JANUARY,  FEBRUARY  I 


Example  for 

i.icOm  wt 


-65®C 
■ (-56) 


Procedure! 

1.  Forecast  the  temperature,  T 

2.  Find  mean  temperature,  T,  In  table, 
and  subtract 


4 1 Add  mean  oaone,  o'E,  from  table  + ,24 

S.  Estimated  outside  oSone  >•  .11 

In  equation  foim,  this  Is:  02  - 0.0143  (T-T)  4*  5z 
Note!  Do  npt  use  when  flight  level  Is  forecast  to  be  In  the  troDosphara 

LATITUDE  (N) 


M 

- 9 

X 

.0143 

m 

-.1287 

+ 

.24 

m 

ai 

PL  430 


FL  370 


PL  350 


FL  330 


FL  310 


PL  290 


.22  .46 

-46  -50 


.35  .2 

-47  -5 


-58  -50 


.72 

.45 

.21 

.14 

-51 

-51 

-53 

-59 

wm 

.36 

.25 

.15 

m 

-54 

-56 

-60 

.40 

.30 

.18 

.15 

-56 

-56 

-57 

-56 

.40 

.24 

.20 

.15 

-57 

-56 

-54 

.31 

.24 

.14 

■HI 

"32 

-51 

-53 

.18 

.15 

.25 

.20 

-54 

-53 

-49 

-45 

.08 

.21 

.03 

.07 

-57 

-51 

-49 

-40 

.23 

.24 

.24 

.11 

-54 

-47 

-47 

-44 

F 

FL  410 


FL  390 


FL  370 


FL  350 


FL  330 


FL  310 


FL  290 


.43  .49  .47  .41 
-56  -54  -52  -55 


.42  .41  .36  .41 
-51  -50  -50  -48 


.26  .26 
-45  -45 


.42 

.30 

-56 

-57 

.43 

.40 

-55 

-54 

.41 

.35 

-55 

-56 

.42 

.34 

-54 

-54 

.32 

.31 

-53 

-52 

.41 

.36 

-48 

-49 

.29 

.28 

-47 

-48 

.37 

.12 

-43 

-44 

2 .14 

8 -52 


rij 


'.ij  ' • 
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TABLE  C-3.  Preliminary  regression  relation  for  forocaatln 

atratoapherlc  ogone  from  Btratoaohoric  tenroerature 

JUNE,  JULY,  AUGUST 

Example  for 


Procedure! 

1.  Foreoaat  the  temperature,  T 

2.  Find  mean  cemperaturo,  T,  in  table 
end  subtract 


4.  Add  moan  oitone,  "Si,  from  table  + ,27 

5.  Estimated  outside  ozone 

lu  equation  form,  this  is:  OZ  ■ 0,0127  (T“T)  f OZ 
Note:  Do  not  use  when  flight  level  is  forecast  to  be  in  the 


-5S°( 

- 

(-50) 

M 

- 5 

X 

.0127 

m 

-.0635 

+ 

.27 

Plight 
Level 

, <5Z> 

FL  430  y , 


PL  410 


FL  390 

PL  370 

FL  350 

FL  330 

FL  310 

PL  290 


LATITUDE  (N) 


66  60  54  48  42  36  30  24 


.29  .25  .25  .19 
-54  -54  -54  -56 


.27  .26  .28  .32 
-49  -51  -54  -54 


.32  .29  .22  .1 
-49  -48  -54  -5 


.31  .23 

-48  -54 


.24  .24  .06 
-56  -56  -48 


.22  .22  .3 
-53  -48  -5 


.24  .29 

-52  -50 


C-3 


APPENDIX  C 

TABLE  C-4.  Prellrolnarv  rearesaton  relation  for  forecftattna 

stratospheric  ozone  front  Btratoapheric  tempera turti 


SEPTEMBER,  OCTOBER,  NOVEMBER 


Procedure : 

1.  Forecast  the  temperature,  T 

2.  Find  mean  temperature,  f,  In  table 
and  subtract 


4.  Add  mean  crone,  from  table 

5,  Estimated  outside  ozone 


Example  for 
4S°N.  FL  370 


- 

(-50) 

H 

- 7 

X 

.0113 

-.0791 

+ 

.16 

■1 

.08 

In  equation  form,  this  is;  OZ  ■ 0.0113  (T>T)  + “dS 
Note!  Do  riot  UBo  when  flight  level  Is  forecast  to  bo  In  the  troposphere 

LATITUDE  (N) 


FL  390 


3 


FL  330 


FL  310 


-53 


.34  .29 

-52  -53 


.19  .32 

-55  -50 


.28  .25 

-54  -52 


.30 

.22 

-56 

-58 

.21 

.22 

-55 

-54 

.19 

.20 

■54 

-55 

.16 

.15 

-50 

-51 

.20 

.22 

-50 

-49 

.18 

.07 

-44 

-48 

.13 

.18 

-49 

-40 
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57S.  p I 27.0  p i 7.25x10  j 1.66 


